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PROTECTIVE SLEEVE FOR THREADED CONNECTIONS FOR EXPANDABLE LINER 

HANGER 

Cross Reference To Related Applications 
[001] The present application claims the benefit of the filing dates of (1) U.S. provisional patent 
application serial no. 60/397,284, attorney docket no 25791.106, filed on 7/19/2002, which is a 
continuation-in-part of U.S. provisional patent application serial no. 60/372,632, attorney docket no. 
25791.101, filed on 4/15/2002, which was a continuation-in-part of U.S. provisional patent application 
serial no. 60/372,048, attorney docket no. 25791 .93, filed on April 12, 2002, which was a continuation-in- 
part of U.S. provisional patent application serial no. 60/346,309, attorney docket no. 25791.92, filed on 
1/7/2002, the disclosures of which are incorporated herein by reference. 

[002] The present application is related to the follovmg: (1) U.S. patent application serial no. 
09/454,139, attorney docket no. 25791.03.02, filed on 12/3/1999, (2) U.S. patent application serial no. 
09/510,913, attorney docket no. 25791.7.02, filed on 2/23/2000, (3):U.S, patent application serial no. 
09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, (4) U.S. patent application serial no. 
09/440,338, attorney docket no. 25791.9.02, filed on 1 1/15/1999, (5) U.S. patent application serial no. 
09/523,460, attorney docket no. 25791.1 1.02, filed on 3/10/2000, (6) U.S. patent application serial no. 
09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, (7) U.S. patent application serial no. 
09/51 1,941, attorney docket no. 25791.16.02, filed on 2/24/2000, (8) U.S. patent application serial no. 
09/588,946, attorney docket no. 25791.17.02, filed on 6/7/2000, (9) U.S. patent application serial no. 
09/559,122, attorney docket no. 25791 .23.02, filed on 4/26/2000, (10) POT patent application serial no. 
PCT/USOO/18635, attorney docket no. 25791.25.02, filed on 7/9/2000, (11) U.S. provisional patent 
application serial no. 60/162,671, attorney docket no. 25791.27, filed on 1 1/1/1999, (12) U.S. provisional 
patent application serial no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999, (13) U.S. 
provisional patent application serial no. 60/1 59,082, attorney docket no. 25791 .34, filed on 10/12/1999, 
(14) U.S. provisional patent application serial no. 60/159,039, attorney docket no. 25791.36, filed on 
1 0/12/1 999, 9 5) U.S. provisional patent application serial no. 60/1 59,033, attorney docket no. 25791 .37, 
filed on 10/12/1999, (16) U.S. provisional patent application serial no. 60/212359, attorney docket no. 
25791.38, filed on 6/19/2000, (17) U.S. provisional patent application serial no. 60/165,228, attorney 
docket no. 25791 .39, filed on 1 1/12/1999, (18) U.S. provisional patent application serial no. 60/221,443, 
attorney docket no. 25791.45, filed on 7/28/2000, (19) U.S. provisional patent application serial no. 
60/221,645, attorney docket no. 25791.46, filed on 7/28^000, (20) U.S. provisional patent application 
serial no. 60/233,638, attorney docket no. 25791.47, filed on 9/18/2000, (21) U.S. provisional patent 
application serial no. 60/237,334, attorney docket no. 25791 .48, filed on 1 0/2/2000, (22) U.S. provisional 
patent application serial no. 60/270,007, attorney docket no. 25791,50, filed on 2/20/2001, (23) U.S. 
provisional patent application serial no. 60/262,434, attorney docket no. 25791.51, filed on 1/17/2001, (24) 
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U.S. provisional patent application serial no. 60/259,486, attorney dock^no. 25791.52, filed on 1/3/2001, 
(25) U.S. provisional patent application serial no. 60/303,740, attorney docket no. 25791.61, filed on 
7/6/2001, (26) U.S. provisional patent application serial no. 60/3 13,453, attorney docket no. 25791 .59, 
filed on 8/20/2001, (27) U.S. provisional patent application serial no- 60/317,985, attorney docket no. 
25791.67, filed on 9/6/2001, (28) U.S. provisional patent ^plication serial no. 60/3318,386, attorney 
dodcet no. 25791.67.02, filed on 9/10/2001, (29) U.S. utility patent ^plication serial no. 09/969,922, 
attorney docket no. 25791.69, filed on 10/3/2001, (30)U.S. utility patent application serial no. 10/016,467, 
attorney docket no. 25791.70, filed on 12/10/2001; (31) U.S. provisbnal patent application serial no. 
60/343,674, attorney docket no. 25791.68, filed on 12/27/2001; (32)U.S. provisional patent application 
serial no. 60/346,309, attorney docket no 25791.92, filed on 1/7/2002; (33) U.S. provisional patent 
application serial no. 60/372,048, attorney docket no. 25791.93, filed on 4/1 2/2002; (34) U.S. provisional 
patent application serial no. 60/380,147, attorney docket no. 25791.104, filed on 5/6/2002; (35) U.S. 
provisional patent application serial no. 60/387,486, attorney docket no. 25791.107, filed on 6/10/2002; 
(36) U.S. provisional patent application serial no. 60/387,961, attorney docket no. 25791.108, filed on 
6/12/2002; and (37) U.S. provisional patent application serial no. 60/391,703, attorney docket no. 
25791.90, filed on 6/26/2002, the disclosures of which are incorporated herein by reference. 

Background of the Invention 
[0031 This invention relates generally to oil and gas exploration, and in particular to forming and 
repairing wellbore casings to facilitate oil and gas exploration. 

1004] During oil exploration, a wellbore typically traverses a number of zones within a 
subterranean formation. Wellbore casings are then formed in the wellbore by radially expanding and 
plastically deforming tubular members that are coupled to one another by threaded connections. 
Existing methods for radially expanding and plastically deforming tubular members coupled to one 
another by threaded connections are not always reliable or produce satisfactory results. In particular, 
the. threaded connections can be damaged during the radial expansion process. Furtliemiore, the 
threaded connections between adjacent tubular members, whether radially expanded or not, are 
typically not sufficiently coupled to permit tiie transmission of energy through the tubular members 
from the surface to a downhole location. 

[005] The present invention is directed to overcoming one or more of the limitations of the 
existing processes for radially expanding and plastically deforming tubular members coupled to one 
another by threaded connections. 

Summary of the Invention 
[0061 Accordmg to one aspect of tlie present invention, a method is provided that includes coupling 
an end of a first tubular member to an end of a tubular sleeve, coupling an end of a seccmd tubular member 
to another end of the tubular sleeve, coupling the ends of &e first and second tubular members, and radially 
expanding and plastically defonnmg the first tubular member and the second tubular member. 
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(007 J According to another aspect of the present invention, an apparatus is provided tliat includes a 
tubular sleeve, a first tubular member coupled to an end of the tubular sleeve, and a second tubular member 
coupled to another end of the tubular sleeve and the first tubular member. 

(008] According to another aspect of the present invention, a method of extracting geothermal 
energy from a subterranean source of geothermal energy is provided that includes drilling a borehole that 
traverses the subterranean source of geothermal energy, positioning a first casing string within the 
borehole, radially expanding and plastically deforming the first c^ing string within the iKjrehole, 
positioning a second casing string within the borehole that traverses the subterranean source of geotiiemial 
energy, overlapping a portion of the second casing string with a portion of the first casing string, radially 
expanding and plastically deforming Ihe second casing string within the borehole, and extracting 
geothermal energy firom die subterranean source of geothermal energy using the first and second casing 
strings. 

[009] According to another aspect of the present invention, an apparatus for extracting geothermal 
energy from a subterranean source of geothermal energy is provided that includes a borehole that traverses 
the subterranean source of geothermal energy, a first casing string positioned within the borehole, and a 
second casing positioned within the borehole that overlaps with the first casmg string that traverses tlie 
subterranean source of geothermal energy. The first casing strmg and the second casmg string are radially 
expanded and plastically deformed within the borehole. 

(0010] According to another aspect of the present invention, a method is provided that includes 
coupling an end of a first tubular member to an end of a tubular sleeve, coupling an end of a second tubular 
member to another end of the tubular sleeve, coupling the ends of the first and second tubular members, 
injecting a pressurized fluid through the first and second tubular members, determining if any of the 
pressurized fluid leaks through the coupled ends of the first and second tubular members, and if a 
predetermined amount of the pressurized fluid leaks through the coupled ends of the fu-st and second 
tubular members, then coupling a tubular sleeve to the ends of the first and second tubular members and 
radially expanding and plastically deforming only the portions of the first and second tubular members 
proximate the tubular sleeve. 

[0011] According to another aspect of the present invention, a method is provided that includes 
coupling an end of a first tubular member to an end of a tubular sleeve, coupling an end of a second tubular 
member to another end of the tubular sleeve, coupling the ends of the first and second tubular members, 
radially expanding and plastically deforming the first tubular member and the second tubular member, and 
transmitting energy through die first and seccwid tubular members. 

[0012] According to another aspect of the present invention, a system is provided tiiat includes a 
source of energy, a borehole formed in the earth, a first tubular men^ber positioned within the borehole 
operably coupled to the source of energy, a second tubular member positioned within the borehole coupled 
to the first tubular member, and a tubular sleeve positioned within the borehole coupled to the first and 



wo nmmmm pct/us2«m)3/«i9993 

second tubular members. The first tubular member, second tubular member, and the tubular sleeve are 
plastically deformed into engagement with one another. 

[0013] According to another aspect of the present invention^ a method of operating a weU for 
extracting hydrocarbons from a subterranean fomiation is provided tiiat includes drillmg a borehole mto the 
earth that traverses the subterranean formation, positioning a wellbore casing in the borehole, transmitting 
energy through the wellbore casing, and extracting hydrocarbons from the subterranean formation. 

Brief Description of the Drawings 
[0014] FIG. la is a fragmentary cross-sectional illustration of a first tubular member having an 
internally threaded connection at an end portion. 

10015] Fig. 1 b is a fragmentary cross-sectional illustration of the placement of a tubular sleeve onto 
the end portion of the first tubular member of Fig. la. 

[0016) Fig. 1 c is a fragmentary cross-sectional illustration of the coupling of an externally threaded 
connection at an end portion of a second tubular member to the internally threaded connection at the end 
portion of the first tubular member of Fig. lb. 

100171 Fig. Id is a fiagmentary cross-sectional illustration of the radial expansion and plastic 
deformation of a portion of the first tubular member of Fig. 1 c. 

[0018) Fig. le is a fragmentary cross sectional of the continued radial expansion and plastic 
deformation of the threaded connection betweai the first and second tubular members and the tubular 
sleeve of Fig. Id. 

I0019J Fig. 2a is a fragmentary cross-sectional ilhistration of the radial expansion and plastic 
deformation of a portion of a fij^ tubular member having an internally threaded connection at an end 
portion, an alternative embodiment of a tubular sleeve supported by the end portion of the first tubular 
member, and a second tabular member having an externally threaded portion coupled to the internally 
threaded portion of the fu-st tubular member. 

[0020] Fig. 2b is a fiagmentary cross sectional of the continued radial expansion and plastic 
deformation of the threaded connection between the first and second tubular members and the tubular 
sleeve of Fig. 2a. 

[0021] Fig. 3a is a fragmentary cross-sectional illustration of the radial expansion and plastic 
deformation of a portion of a first tubular member having an internally threaded connection at an end 
portion, an alternative embodiment of a tubular sleeve supported by the end portion of the first tubular 
member, and a second tubular member having an externally threaded portion coupled to the internally 
threaded portion of the f^st tubular member. 

[0022] Fig. 3b is a fiagmentary cross sectional of the continued radial expansion and plastic 
deformation of the threaded connection between the first and second tubular members and Ae tubular 
sleeve of Fig. 3 a. 
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[0023] Fig. 4a is a fragmentaiy aross-sectional illustration of the radial expansion and plastic 
deformation of a portion of a first tubular membw having an inteniaily threaded connection at an end 
portion, an alternative embodiment of a tubular sleeve having an ext^nal sealing element supported by tlie 
end portion of the first tubular member, and a second tubular member having an externally threaded 
portion coupled to the internally threaded portion of the first tubular m«nber. 

[0024] Fig. 4b is a fiagmentary cross sectional of the continued radial expansion and plastic 
deformation of the threaded connection between the first and second tubular members and the tubular 
sleeve of Fig. 4a. 

[00251 Fig. 5a is a fi'agmentaiy cross-sectional illustration of the radial expansion and plastic 
deformation of a portion of a first tubular member having an internally threaded connection at an end 
portion, an alternative embodiment of a tubular sleeve supported by the end portion of the first tubular 
member, and a second tubular member having an externally threaded portion coupled to the internally 
threaded portion of the first tubular member. 

[00261 Fig. 5b is a fiaginentary cross sectional of the .continued radial expansion and plastic 
deformation of the threaded connection between the first and second tubular members and the tubular 
sleeve of Fig. 5a. 

[00271 Fig. 6a is a fiagmentary cross sectional illustration of an alternative embodiment of a tubular 
sleeve. 

(00281 Fig. 6b is a firagmentaiy cross sectional illustration of an alternative embodiment of a tubular 

sleeve. 

[00291 Fig. 6c is a fi-agmentary cross sectional illustration of an alternative embodiment of a tubular 
sleeve. 

[0030] Fig. 6d is a fragmentary cross sectional illustration of an alternative embodiment of a tubular 
sleeve. 

[0031 1 FIG. 7a is a fragmentary cross-sectional illustration of a first tubular member having an 
internally threaded connection at an end portion. 

[00321 Fig. 7b is a fragmentary cross-sectional illustration of Ae placement of an alternative 
embodiment of a tubular sleeve onto the end portion of the first tubular member of Fig. 7a. 
[00331 Fig. 7c is a fragmentary cross-sectional illustration of the coupling of an externally threaded 
connection at an end portion of a second tubular member to the internally threaded connection at the end 
portion of the first tubular member of Fig. 7b. 

[0034] Fig. 7d is a fiagmentary cross-sectional illustration of tlie radial expansion and plastic 
deformation of a portion of the first tubular member of Fig. Ic. 

(0035] Fig. 7e is a fiagmentary oross sectional of the continued radial expansion and plastic 
deformation of the threaded connection between the first and second tubular members and the tubular 
sleeve of Fig. 7d. 
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[00361 FIG- 8a is a fragmentary cross-sectional illustration of a first tubular member having an 
inteinally threaded connection at an end poition. 

[00371 f 8b is a fragmentary cross-sectional illustration of the placement of an alternative 
embodiment of a tubular sleeve onto the end portion of the first tubula- member of Fig. 8a. 
[0038] Fig. 8c is a fiagmentary cross-sectional illustration of the coupling of the tubular sleeve of Fig. 
8b to the end portion of the first tubular member. 

[0039] Fig. 8d is a firagmentary cross-sectional illustration of the coupling of an externally threaded 
connection at an end portion of a second tubular member to the internally threaded comiection at the end 
portion of the first tubular member of Fig. 8b. 

[0040] Fig. 8e is a fi^gmentary cross-sectional illustration of the coupling of the tubular sleeve of Fig. 
8d to the esid portion of the second tubular member. 

[0041] Fig. 8f is a firagm^ntary cross-sectional illustration of the radial expansion and plastic 
deformation of a portion of the first tubular member of Fig. 8e. 

[0042] Fig. 8g is a fragmentary cross sectional of the continued radial expansion and plastic 
deformation of the threaded connection between the first and second tubular members and the tubular 

sleeve of Fig. 8f 

[0043] FIG. 9a is a fragmentary cross-sectional illustration of a first tubular member having an 
internally threaded connection at an end portion. 

[0044] Fig, 9b is a fragmentary cross-sectional illustration of the placement of an alternative 
embodiment of a tubular sleeve onto the end portion of the first tubular member of Fig. 9a. 
[0045] Fig. 9c is a fragmentary cross-sectional illustration of the coupling of an externally threaded 
connection at an end portion of a second tubular member to the internally threaded connection at tlie end 
portion of the first tubular member of Fig. 9b. 

[0046] Fig. 9d is a fragmentary cross-sectional illustration of the radial expansion and plastic 
deformation of a portion of tlie fnst tubular member of Fig. 9c. 

[0047] Fig. 9e is a fragmentary cross sectional of the continued radial expansion and plastic 
deformation of the threaded connection between the first and second tubular members and the tubular 
sleeve of Fig. 9d. 

[0048] FIG. 10a is a fragmentary cross-sectional illustration of first tubular member having an 
mtemally threaded comiection at an end portion. 

[0049] Fig. 10b is a fragmentary cross-sectional illustration of the placement of an alternative 
embodiment of a tubular sleeve onto the end porticm of the first tubular member of Fig. 10a. 
[0050] Fig. 1 Oc is a fiagmentary cross-sectional Olustration of the ^upling of an externally threaded 
connection at an end portion of a second tubular member to the internally Hireaded connection at the end 
portion of the first tubular member of Fig. 10b. 
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10051] Fig. lOd is a fragmentary cross-sectional illustration of the radial expansion and plastic 
defoimation of a portion of the first tubular member of Fig. 10c. 

[0052] Fig. lOe is a fragmentary cross sectional of the continued radial expansion and plastic 
deformation of the threaded connection between the first and second tubular members and the tubular 
sleeve of Fig. lOd. 

[0053] FIG. 1 la is a fragmentary cross-sectional illustration of a first tubular member having an 
internally threaded connection at an end p>ortion. 

[0054] Fig. lib is a fragmentary cross-sectional illustration of the placement of an alternative 
embodiment of a tubular sleeve onto the end portion of the first tubular member of Fig. 11a. 
(0055) Fig. 1 1 c is a fragmentary cross-sectional illustration of the coupling of an externally threaded 
connection at an end portion of a second tubular member to the internally threaded connection at the end 
portion of the first tubular member of Fig. 1 1 b. 

[0056] Fig. 1 Id is a fragmentary cross-sectional illustration of the radial expansion and plastic 
deformation of a portion of the first tubular member of Fig. 11c. 

[0057] Fig. lie is a fragmentary cross sectional of the continued radial expansion and plastic 
deformation of the threaded connection between the first and second tubular membere and the tubular 

sleeve of Fig. lid. 

[0058] FIG. I2a is a fragmentary cross-sectional illustration of a first tubular member having an 
internally threaded connection at an end portion. 

[0059] Fig. 12b is a fragmentary cross-sectional illustration of the placement of an alternative 
embodiment of a tubular sleeve onto the end portion of the first nebular member of Fig. 12a. 
10060] Fig. I2c is a fragmentary cross-sectional illustration ofthe poupiingof an externally threaded 
connection at an end portion of a second tubular member to the internally threaded connection at the end 
portion of tlie first tubular mem ber of Fig. 1 2b. 

[0061] Fig. 12d is a fragmentary cross-sectional illustration of the radial expansion and plastic 
deformation of a portion of the first tubular member of Fig. 12c. 

10062] Fig. 12e is a fragmentary cross sectional of the continued radial expansion and plastic 
deformation ofthe threaded connection between the first and second tubular members and the tubular 
sleeve of Fig* 12d. 

[0063] Fig. 13a is a fiagmentaiy cross-sectional illustration ofthe coupling of an end portion of an 

alternative embodiment of a tubular sleeve onto the raid portion of a first tubular member. 

[0064] Fig. 13b is a fragmwitaiy cross-sectional ilhistration ofthe coupling of an end portion of a 

second tubular member to the other end portion ofthe tubular sleeve of Fig. 13a. 

[0065] Fig. 13c is a fragmentary ooss-scctional illusfiation ofthe radial expansion and plastic 

deformation of a portion ofthe first tubular member of Fig. 13b. 
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10066] Fig. 13d is a iraginentary cross sectional of the continued radial expansion and plastic 
deformation of die threaded connection between the first and second tubular members and the tubular 
sleeve of Fig. 13c. 

[0067] FIG. 14a is a fragmentary cross-sectional illustration of an end portion of a first tubular 
member. 

[0068] Fig. 14b is a jfragmentary cross-sectional illustration of the coupling of an end portion of an 
alternative wnbodiment of a tubular sleeve onto the end portion of the first tubular member of Fig. 14a. 
|0069] Fig. 14c is a firagmentaiy cross-sectional illustration of the coupling of an end portion of a 
seccmd tubular member to the oth^ end portion of the tubular sleeve of Fig. 1 4b. 
|0070] Fig. I4d is a fragmentary cross-sectional illustration of the radial expansion and plastic 
deformation of a portion of the first tubular member of Fig. 1 4c. 

|0071] Fig. 14e is a iragmentaiy cross sectional of the continued radial expansion and plastic 
deformatim of the threaded connection between the first and second'tubular members and the tubular 
sleeve of Fig. 14d. 

[0072] Fig. 1 5a is a fragmentary cross-sectional illustration of the coupling of an internally threaded 
end portion of a fust tubular member to an externally threaded end portion of a second tubular member 
including a protective sleeve coupled to the end portions of the first and second tubular member. 
[0073] Fig. 15b is a cross-sectional illustration of the fhst and second tubular members and the 
protective sleeve following the radial expansion of the first and second tubulars and the protective sleeve. 
[00741 Fig. 1 5c is a fragmentary cross-sectional illustration of an alternative embodiment that includes 
a metallic foil for amorphously bonding the first and second tubular members of Figs. 1 5a and 1 5b during 
the radial expansion and plastic deformation of the tubular members. 

[0075) Fig. 16 is a cross-sectional illustration of a borehole including a plurality of overlapping 
radially expanded wellbore casings that traverses a subterranean sourde of geothermal energy. 
(00761 Fig. 1 7a is a fragmentary cross-sectional illustration of the coupling of an internally threaded 
end portion of a first tubular member to an externally threaded end portion of a second tubular member 
including a protective sleeve coupled to the end portions of the first aid second tubular member. 
10077] Fig. 17b is a fragmentaiy cross-sectional illustration of tfie radial expansion and plastic 
deformation of the tlireaded portions of the first and second tubular mmbets using an adjustable expansion 
cone. 

[0078] Fig. 1 7c is an enlarged fragmentary cross-sectiona] Illustration of the threaded portionsoftiie 
first and second tubular members and the protective sleeve prior to the radial expansion and plastic 
deformation of the threaded portions. 

[0079] Fig. 1 7d is an ^larged fragmentaiy cross-sectional illustration of the threaded portions of the 
first and second tubular members and the protective sleeve after the radial mpansion and plastic 
defomfiaiion of the threaded portions. 
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100801 Fig. 1 8a is a fragmentary cross-sectional illustration of thccoupling of an internally tiireaded 
end portion of a first tubular member to an externally threaded end portion of a second tubular member 
including a protective sleeve coupled to fte end portions of the first and second tubular member. 
100811 Fig. 18b is a fragmentary cross-sectional illustration of the radial expansion and plastic 
deformation of the threaded portions of the first and second tubular members using a rotary expansion tool. 
(00821 Fig. 1 9 is an exemplary embodiment of a method of providing a fluid tight seal in the junction 
between a pair of adjacent tubular members. 

(00831 Fig. 20 is an exemplaiy embodiment of a method of transmittuig energy thnDugh a pair of 
radially expanded adjacent tubular members including a protecting sleeve. 

Detailed Description of the Illustrative Embodiments 
[00841 Referring to Fig. 1 a, a first tubular member 1 0 includes an internally tlireaded connection 
12 at an end portion 14. As illustrated in Fig. lb, a first end of a tubular sleeve 16 that includes an 
internal flange 18 and tapered portions, 20 and 22, at opposite ends is then mounted upon and receives 
the end portion 14 of the first tubular member 10. In an exemplaiy embodiment, the end portion 14 of 
the first tubular member 10 abuts one side of the internal flange 1 8 of the tubular sleeve 16, and the 
internal diameter of the internal flange of the tubular sleeve is substantially equal to or greater than the 
maximum internal diameter of the internally threaded connection 12 of the end poition of the first 
tubular member As illustrated in Fig. Ic, an externally threaded connection 24 of an end portion 26 of 
a second tubular member 28 having an annular recess 30 is then positioned within the tubular sleeve 16 
and tlireadably coupled to the internally threaded connection 12 of the end portion 14 of the first 
tubular member 1 0. In an exemplary embodiment, the internal flange 1 8 of the tubular sleeve 1 6 mates 
with and is received within the annular recess 30 of the end portion 26 of the second tubular member 
28. Thus, the tubular sleeve 16 is coupled to and surrounds the external surfaces of the first and 
second tubular members, 10 and 28. 

[0085) ]n an exemplary embodiment, the internally threaded connection 12 of the end portion 14 
of tlie first tubular member 1 0 is a box connection, and the externally threaded connection 24 of the 
end portion 26 of the second tubular member 28 is a pin connection. In an exemplary embodiment, the 
internal diameter of the tubular sleeve 16 is at least approximately .020" greater than the outside 
diameters of the first and second tubular members, 10 and 28. In this manner, during the threaded 
coupling of the first and second tubular members, 10 and 28, fluidic materials within the first and 
second tubular members may be vMited from the tubular members. 

[00861 In an exemplary embodiment as ilhistrated in Figs. Id and le, the first and second tubular 
members, 1 0 and 28, and the tubular sleeve 1 6 may then be positioned withm another structure 32 
such as, for example, a wellbore, and radially expanded and plastically deformed, for example, by 
moving an expansion cone 34 through the interiors of die first and second tubular members. The 
tapered portions, 20 and 22, of the tubular sleeve 16 facilitate the insertion and movement of the first 
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and second tubular members within and through the structure 32, and die movement of the expansion 
cone 34 through the interic»rs of the first and second tubular members, 10 and 28, may be from top to 
bottom or firom bottom to top. 

[0087] In an exemplary embodiment, during the radial expansion and plastic deformation of the 
first and second tubular members, 10 and 28, the tubular sleeve 16 is also radially expanded and 
plastically defomaed. In an exemplary embodiment, as a result, the tubular sleeve 16 may be 
maintained in cu'cumferential tension and the end portions, 14 and 26^ of the first and second tubular 
members, 10 and 28, may be maintained in circumferential compression. 

(0088] In several exemplary embodiments, the first and second tubular members, 10 and 28, are 
radially expanded and plastically deformed using the expansion cone 34 in a conventional manner 
and/or using one or more of die methods and apparatus disclosed in one or more of the following: (1) 
U.S. patent application serial no. 09/454,139, attorney docket no. 25791.03.02, filed on 12/3/1999, (2) 
U.S. patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed on 2/23/2000, (3) 
U.S. patent application serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, (4) 
U.S. patent application serial no. 09/440,338, attorney docket no. 25791.9.02, filed on 1 1/15/1999, (5) 
U.S. patent application serial no. 09/523,460, attorney docket no. 25791.11.02, filed on 3/10/2000, (6) 
U.S. patent application serial no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, (7) 
U.S. patent application serial no. 09/5 1 1,941, attorney docket no. 25791.16.02, filed on 2/24/2000, (8) 
U.S. patent application serial no. 09/588,946, attorney docket no. 25791.17.02, filed on 6/7/2000, (9) 
U.S. patent application serial no. 09/559,122, attorney docket no. 25791.23.02, filed on 4/26/2000, 
(10) PCX patent application serial no. PCT/USOO/ 18635, attorney docket no. 25791.25.02, filed on 
7/9/2000, (11) U.S. provisional patent application serial no. 60/162,671, attorney docket no, 25791.27, 
filed .on 1 1/1/1999, (12) U.S. provisional patent application serial no. 60/154,047, attorney docket no. 
25791.29, filed on 9/16/1999, (13) U.S. provisional patent application serial no. 60/159,082, attorney 
docket no. 25791 .34, filed on 10/12/1999, (14) U.S. provisional patent application serial no. 
60/159,039, attorney docket no. 25791.36, filed on 10/12/1999, (15) U.S. provisional patent 
application serial no. 60/159,033, attorney docket no. 25791.37, fUed on 10/12/1999, (16) U.S. 
provisional patent application serial no. 60/212^59, att(miey docket no. 25791 .38, filed on 6/19/2000, 
(17) U.S. provisional patent application serial no. 60/165,228, attorney docket no. 2579139, filed on 
1 1/12/1999, (18) U.S. provisional patent application serial no. 60/221,443, attmiey docket no. 
25791.45, filed on 7/28/2000, (19) U.S. provisional patent q>plication serial no. 60/221,645, attorney 
docket no. 25791 .46, filed on 7/28/2000, (20) U.S. provisicHial patent application serial no. 
60/233,638, attorney dodcet no. 25791 .47, filed on 9/1 8/2000, (2 1 ) U.S. provisional patent application 
serial no. 60/237,334, attorney docket no. 25791.48, filed on 10/2/2000, (22) U.S. provisional patent 
application serial no. 60/270,007, attorney docket no. 25791.50, filed on 2/20/2001, (23) U.S. 
provisional patent application serial no. 60/262,434, attorney docket no. 25791.51, filed on 1/17/2001, 
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(24) U.S, provisional patent application serial no. 60/259,486, attorney docket no. 25791 .52, filed on 
1/3/2001, (25) U.S. provisional patent application serial no. 60/303,740, attorney docket no. 25791.61, 
filed on 7/6/2001, (26) U.S. provisional patent application serial no. 60/313,453, attorney docket no. 
25791.59, filed on 8/20/2001, (27) U.S. provisional patent application serial no. 60/317,985, attorney 
docket no. 25791.67, filed on 9/6/2001, (28) U.S. provisional patent application serial no. 
60/3318,386, attorney docket no. 25791,67.02, filed on 9/10/2001, (29) U.S. utility patent application 
serial no. 09/969,922, attorney docket no. 25791.69, filed on 1 0/3/2001, (30) U.S. utility patent 
^plication serial no. 10/016,467, attorney docket no. 25791.70, filed on 12/10/2001; (31) U.S. 
provisional patent application serial no. 60/343,674, attorney docket no. 25791.68, filed on 
12/27/2001; (32) U.S. provisional patent application serial no. 60/346,309, attorney docket no 
2579 1.92, filed on 1/7/2002; (33) U.S. provisional patent application serial no. 60/372,048, attorney 
docket no. 25791.93, filed on 4/12/2002; (34) U.S. provisional patent application serial no. 
60/380,147, attorney docket no. 25791.104, filed on 5/6/2002; (35) U.S. provisional patent application 
serial no. 60/387,486, attorney docket no. 25791.107, filed on 6/10/2002; (36) U.S. provisional patent 
application serial no. 60/387,961, attorney docket no. 25791.108, filed cm 6/12/2002; and (37) U.S. 
provisional patent application serial no. 60/391,703, attorney docket no. 25791.90, filed on 6/26/2002, 
the disclosures of which are incorporated herein by reference. 

[00891 In several alternative embodiments, the first and second tubular members, J 0 and 28, are 
radially expanded and plastically deformed using other conventional methods for radially expanding 
and plastically deforming tubular members such as, for example, internal pressurization and/or roller 
expansion devices such as, for example, that disclosed in U.S. patent application publication no. US 
2001/0045284 Al, the disclosure of which is incorporated herein by reference. 
10090] The use of the tubular sleeve 1 6 during (a) the coupling of the first tubular member 1 0 to 
tlie second tubular member 28, (b) the placement of the first and second tubular members in the 
structure 32, and (c) the radial expansion and plastic deformation of the first and second tubular 
members provides a number of significant benefits. For example, the tubular sleeve 16 protects the 
exterior surfeces of the end portions, 14 and 26, of the first and second tubular members, 10 and 28, 
during handltog and insertion of die ttibular members within the structure 32. In this manner, damage 
to die exterior surfaces of the end portions, 14 and 26, of fte first and second tubular member, 10 and 
28, are prevented ftat could result in stress concentrations that could result m a catastrophic failure 
during subsequent radial expansion operations. Furthennore, the tubular sleeve 16 provides an 
alignment guide that fecilitates the insertion and threaded coupling of the second tubular membo- 28 to 
the first tubular member 10. In this manner, misalignment that could lesult in damage to the threaded 
connections, 12 and 24, of the first and second tubular members, 10 and 28, may be avoided. In 
addition, during the relative rotation of Ae second tubular member with respect to the first tubular 
member, required durmg the threaded coupling of the first and second tubular members, the tubular 
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sleeve 16 provides an indication of to ivhat degree the first and second tubular members are threadably 
coupled. For example, if the tubular sleeve 1 6 can be easily rotated, that would indicate tliat the first 
and second tubular members, 10 and 28, are not fully threadably coupled and in intimate contact with 
the internal flange 1 8 of die tubular sleeve. Furthermore, the tubular sleeve 16 may prevent crack 
propagation during the radial expansion and plastic deformation of the first and second tubular 
members, 10 and 28. In this manner, failure modes such as, for example, longitudinal cracks in tiie 
^d portions, 14 and 26, of the fu^ and second tubular members may be limited in severity or 
eliminated all together. In addition, after completing the radial expansion and plastic deformation of 
tlie fkst and second tubular members, 1 0 and 28, the tubular sleeve 1 6 may provide a fluid tight metal- 
to-metal seal between interior surface of the tubular sleeve and the exterior surfaces of the end 
portions, 14 and 26, of die first and second tubular members. In this manner, fluidic materials are 
prevented from passing through the threaded connections, 12 and 24, of the first and second tubular 
members, 10 and 28, into the annulus between the first and second tubular members and the structure 
32. Furthermore, because, following the radial expansion and plastic deformation of the fu^t and 
second tubular members, 10 and 28, the tubular sleeve 16 may be maintained in circumferential 
tension and the end portions, 14 and 26, of the first and second tubular members, 10 and 28, may be 
maintained in circumferential compression, axial loads and/or torque loads may be transmitted through 
the tubular sleeve. In addition, the tubular sleeve 1 6 may also increase the collapse strength of the end 
portions, 14 and 26, of the first and second tubular members, 10 and 28. 

[0091 1 Referring to Figs. 2a and 2b, in an alternative embodiment, a tubular sleeve 110 having an 
internal flange 1 12 and a tapered portion 114 is coupled to the first and second tubular members, 10 
and 28. In particular, the tubular sleeve 1 10 receives and mates with the end portion 14 of the first 
tubular member 10, and the internal flange 1 12 of tlie tubular sleeve is received within the annular 
recess 30 of the second tubular member 28 proximate the end of the first tubular member. In this 
manner, the tubular sleeve 1 10 is coupled to the end portions, 14 and 26, of the first and second tubular 
members, 1 0 and 28, and the tubular sleeve covers the end portion 1 4 of the first tubular member 1 0. 
[0092] In an exmplaiy embodiment, the first and second tubular members, 10 and 28, and the 
tubular sleeve 1 10 may Aen be positioned within the structure 32 and radially expanded and plastically 
deformed, for example, by moving an expansion cone 34 through the;interiors of the first and second 
tubular members. In an exemplaiy embodiment, following the radial expansion and plastic 
deformation ofdie first and second tubular members, 10and28,1he tubular sleeve llOmaybe 
maintained in circumferential tension and the end portions, 14 and 26, of the first and second tubular 
members, 10 and 28, may be maintained m circumferential compression. 

10093] The use of the tubular sleeve 1 10 during (a) the coupling of Ae first tubular member 1 0 to 
die second tubular member 28, (b) the placement of the first and second tubular members in the 
structure 32, and (c) the radial e?q>ansion and plastic deformation of the first and second tubular 
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members provides a number of significant b^efits. For example^ the tubular sleeve 1 10 protects the 
exterior surface of the end portion 14 of the first tubular member 1 0 during handling and insertion of 
the tubular members within the structure 32. In this manner, damage to the exterior surfaces of die end 
portion 14 of the first tubular member 10 is prevented that could result in stress concentrations that 
could result in a catastrophic failure during subsequent radial expansion operations. In addition, during 
the relative rotation of the second tubular member with respect to the first tubular member, required 
during the threaded coupling of the first and second tubular members, the tubular sleeve 1 10 provides 
an indication of to what degree the first and second tubular members esQ threadably coupled. For 
example, if the tubular sleeve 1 10 can be easily rotated, that would indicate that the first and second 
tubular members, 10 and 28, are not fully threadably coupled and in intimate contact with the internal 
flange 1 12 of the tubular sleeve. Furthmnore, the tubular sleeve 1 10 may prevent crack propagation 
during the radial expansion and plastic deformation of the first and second tubular members, 10 and 
28. In tliis manner, failure modes such as, for example, longitudinal cracks in the end portions, 14 and 
26, of the first and second tubular members may be limited in severity or eliminated all together. In 
addition, after completing the radial expansion and plastic defonnation of the first and second tubular 
members, 10 and 28, the tubular sleeve 1 10 may provide a fluid tight metal-to-metal seal between 
interior surface of the tubular sleeve and the exterior surface of the end portion 14 of the first tubular 
member. In this manner, fluidic materials are prevented from passing through the threaded 
connections, 12 and 24, of the first and second tubular members, 20 and 28, into the annulus between 
the first and second tubular members and the structure 32. Furthermore, because, following the radial 
expansion and plastic deformation of the first and second tubular members, 10 and 28, the tubular 
sleeve 110 may be maintained in circumferential tension and the end portions, 14 and 26, of the first 
and second tubular members, 10 and 28, may be maintained in circumferential compression, axial 
loads and/or torque loads may be transmitted through the tubular sleeve. 

[0094J Referring to Figs. 3a and 3b, in an alternative embodiment, a tubular sleeve 2 1 0 having an 
internal flange 212, tapered portions, 214 and 216, at opposite ends, and annular sealing members, 218 
and 220, positioned on opposite sides of the internal flange, is coupled to die first and second tubular 
members, 10 and 28. In particular, the tubular sleeve 210 receives and mates with the end portions, 14 
and 26, of the first and second tubular members^ 10 and 28, and the internal flange 212 of the tubular 
sleeve is received within the annular recess 30 of the second tubular member 28 proximate the end of 
the first tubular member. Furthermore, the sealing members, 218 and 220, of the tubular sleeve 210 
engage and fluidicly seal the inter&ce between the tubular sleeve and tibe end portions, 14 and 26, of 
the first and second tubular members, 10 and 28. In this manner, the tubular sleeve 2 10 is coupled to 
the end portions, 14 and 26» of the first and second tubular members, 10 and 28, and the tubular sleeve 
covers the end portions, 14 and 26, of the first and second tubular members, 10 and 28. 
10095] In an exemplary embodiment, Ae first and second tubular members, 1 0 and 28, and the 
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tubular sleeve210 mayften be positioned Within the stmctu^ 32 M 

defonned, for example, by moving an expansion cone 34 through the interior, of the first and second 
tubular members. In an exemplary embodiment, following the radial expansion and plastic 
deformation ofthe first and second tubular members. I0aiid28.the tubularsleeve210maybe 
maintained in circumferential tension and the end portions, 14 and 26, of the first and second tubular 
members. 10 and 28. may be maintained in circumfeiBntial compression. 

I0096J The use of the tubular sleeve 2 1 0 during (a) the coupling of the first tubular member 1 0 to 
the second tubular member 28, (b) the placement of the first and second tubular members in the 
structure 32, and (c) the radial expansion and plastic deformation of the first and second tubular 
members provides a number of significant benefits. For example, the tubular sleeve 210 protects the 
exterior surfaces ofthe end portions. M and 26, of the first and second tubular members, 10and28, 
during handling and insertion of the tubular members within the stnictui^ 32. In tiiis manner damlge 
to the exterior surfaces ofthe end portions. H and 26. of the first and second tubular members. lOand 
28. is prevented that could result in stress concentralions that could result in a catastrophic failure 
during subsequent radial expansion operations. In addition, during the relative rotation ofthe second • 
tubular member with respect to the first tubular member, requi,^ during the threaded coupling ofthe 
first and second tubular members, the tubular sleeve 210 provides an indication of to what degr^ the 
firstand second tubularmembersaiethreadablycoupled. For example, ifthe tubular sleeve 210 can 
be easily rotated, that would indicate that the first and second tubular members. 1 0 and 28. ar« not fiilly 
tiireadably coupled and in intnnate contact with the internal flange 2 12 ofthe tubular sleeve. 
Furthermore, the tubular sleeve 210 may prevent crack propagation during the radial expansion and 
plastic defbmration ofthe first and second tubular members, 10 and 28. In this manner, failure modes 
such as. for example, longitudinal cracks in the end portions, 14 and 26, ofthe fir^ and second tubular 
members. 10 and 28, may be limited m severity or elfaninated all togetfier. In addition, after 
completing the mdial expansion and plastic defomiation ofthe first arid second mbular members, 10 
and 28. the tubular sleeve 210 may provide a fluid tight metal-to-metal seal between interior surflce of 
the tubular sleeve and the exterior surfeces ofthe end portions.14 and 26, ofthe fust and second 
tubular members. In this mamier. fluidic materials ai* prevented from passing through fte threaded 
connections. 12 and 24. ofthe first and second tubular members. 10 and 28. info the amrulus between 
the first and second tubular members and the structure 32. Furthennoie. because, foUowing the radial 
expansion and plastic defoimation ofthe first and second tubular members. 10 and 28. the tubular 
sleeve 2 1 0 may be maintained in circumferential tension and the end portions. 14 and 26. ofthe first 
and second tubular members. 10 and 28, may be maintained in circmnferential compression, axial 
loads and/or torque loads may be teansmilted through the tubular sleeve. In addition, the tubular sleeve 
210 may also increase the collapse strength ofthe end portions. 14 and 26. ofthe first and second 
tubular members, 10 and 28. 
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I0097J RefeiTing to Figs. 4a and 4b, in an aJtemative embodiment, a tubular sleeve 310 having a, 
internal flange 312. tapered pcwtions, 314 and 316. at opposite ends, and an annular sealing member 
318 positioned on the exterior surface of the tubular sleeve, is coupled to the first and second tubular 
members, 10and28. In particular, the tubular sleeve 310 receives and mates v.itli the end portions, 14 
and 26, of the first and second tubular members, 10 and 28, and the internal flange 3 12 of the tubular 
sleeve is received within the annular recess 30 of the second tubular member 28 proximate the end of 
the fuT* tubular member. In this mamier, the tubular sleeve 3 10 is coupled to the end portions, 14and 
26. of the first and second tubular membere, 10 and 28, and the tubular sleeve covenj the end portions, 
14 and 26, of the first and second tubular members, 1 0 and 28. 

100981 In an exemplary embodiment, the first and second tubular members. 10 and 28. and the 
tubular sleeve 3 1 0 may then be positioned within the structure 32 and radially expanded and plastically 
deformed, for example, by moving an expansion cone 34 through the interiors of the fust and second 
tubular members. In an exemplary embodiment, following the radial expansion and plastic 
deformation of the first and second tubular members. 10 and 28, the tubular sleeve 310 may be 
maintained in circumferential tension and the end portions, 14 and 26, of the first and second tubular 
members, 10 and 28, may be maintained in circumferential compression. Furthermore, in an 
exemplary embodiment, following the radial expansion and plastic deformation of the firet and second 
tubular members, 1 0 and 28, the amiular sealing member 3 1 8 circumferentially engages the interior 
surface of the stnicUire 32 thereby preventing the passage of fluidic rhaterials through the annulus 
between the tubular sleeve 3 1 0 and die structure. In this manner, the tubular sleeve 310 may provide 
an expandable packer element. 

100991 The use of the tubular sleeve 3 1 0 during (a) the coupling of the first tubular member 10 to 
the second tubular member 28, (b) the placement of the first and second tubular members in the 
structure 32, and (c) dje radial expansion and plastic defonnation of fte fust and second tubular 
members provides a number of significant benefits. For example, the tubular sleeve 3 10 protects the 
exterior surfaces of the end poriions, 14 and 26, of the first and second tubular members, 10 and 28, 
during handling and insertion of the tubular members within the stnicture 32. In this mamier, damage 
to the exterior surfaces of the end portions. 14 and 26, of the first and second tubular members, 10 and 
28, is prevented that could result in stress concentrations that could result in a catastrophic failure 
during subsequent radial expansion operations. In addition, during the relative rotation of the second 
tubular member with respect to the first tubular member, required during the threaded coupling of the 
first and second tubular members, the tubular sleeve 310 provides an indication of to what degree the 
firet and second tubular members are threadably coupled. For example, if the tubular sleeve 3 1 0 can 
be easily rotated, that would indicate that the first and second tubular members, 1 0 and 28. are not fully 
threadably coupled and in intimate contact with the internal flange 312 of the tubular sleeve. 
Fuitheimore, the tubular sleeve 3 10 may prevent crack propagation during the radial expansion and 

15 



wo 20IM/01IM)39 PCT/US2<M>3/0 19993 

plastic defoimation of the first and second tubular members, 10 and 28. In this manner, failure modes 
such as, for example, longitudinal cracks in the end portions, 14 and 26, of the first and second tubular 
members, 10 and 28, may be limited in severity or elimmated all togetiier. In addition, after 
completing the radial expansion and plastic deformation of tiie first and second tubular members, 10 
and 28. the tubular sleeve 310 may provide a fluid tight metal-to-metal seal between interior surface of 
the tubular sleeve and the exterior surfaces of the end portions,14 and 26, of the first and second 
tubular members. In this manner, fluidic materials are prevented ftcan passing through the threaded 
connecticMis, 12 and 24, of the first and second tubular members, 10 and 28, into the annulus between 
the first and second tubular members and the structure 32. Furthermore, because, following the radial 
expansion and plastic deformation of the first and second tubular members, 10 and 28, the tubular 
sleeve 310 may be maintained in circumferential tension and the end portions, 14 and 26, of the first 
and second tubular members, 10 and 28, may be maintained in circumferential compression, axial 
loads and/or torque loads may be transmitted through the tubular sleeve. In addition, because, 
following the radial expansion and plastic deformation of the first and second tubular members, 10 and 
28, the annular sealing member 3 1 8 may circumferentially engage the interior surface of the stnicture 
32, the tubular sleeve 310 may provide an expandable packer element hi addition, the tubular sleeve 
3 1 8 may also increase the collapse strengtli of the end portions, 14 and 26, of the first and second 
tubular members, 10 and 28. 

[OOlOOJ Referring to Figs. 5a and 5b, in an alternative embodiment, a non-metallic tubular sleeve 
410 having an internal flange 412, and tapered portions, 414 and 416, at opposite ends, is coupled to 
the first and second tubular members, 10 and 28. hi particular, the tubular sleeve 410 receives and 
mates with the end portions, 14 and 26, of tiie first and second tubular members, 10 and 28, and the 
internal flange 412 of the tubular sleeve is received within the annular recess 30 of the second tubular 
member 28 proximate the end of tiie first tubular member, hi this manner, tiie tubular sleeve 410 is 
coupled to the end portions, 14 and 26, of the first and second tubular members, 1 0 and 28, and the 
tubular sleeve covers die end portions, 14 and 26, of the first and second tubular members, 10 and 28. 
[00101] hi several exemplary embodiments, tiie tubular sleeve 410 may be plastic, ceramic, 
elastomeric, composite and/or a frangible material 

I00102J hi an exemplary embodiment, the first and second tubular members, 10 and 28, and die 
tubular sleeve 4 1 0 may then be positioned within die stnicture 32 and radially expanded and plastically 
deformed, for example, by movmg an expansion cone 34 flirough flio mtmore of the first and second 
tubular members, hi an exonplary embodhnent, following tiie radial e}q)ansion and plastic 
deformation of the first and second tubular members, 10 and 28, the tubular sleeve 410 may be 
maintauied in circumferential tension and flie end portions, 14 and 26, of flie first and second tubular 
members, 10 and 28, may be mamtained m ciicumferwitial compression. Furthermore, in an 
exemplary embodiment, during the radial expansion and plastic defohnation of tfie first and second 
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tubular members, 10 and 28, the tubular sleeve 3 10 may be broken off of the first and second tubular 
members. 

[00103J The use of the tubular sleeve 410 during (a) the coupling of the first tubular member 1 0 to 
tlie second tubular member 28, (b) the placement of the first and second tubular members in the 
structure 32, and (c) the radial expansion and plastic deformation of tlie first and second tubular 
members provides a number of significant benefits. For example, the tubular sleeve 410 protects the 
exterior surfaces of the end portions, 14 and 26, of tlie first and second tubular members, 10 and 28, 
during handling and insertion of the tubular members within tlie structure 32. In this manner, damage 
to the exterior surfaces of the end portions, 14 and 26, of the first and second tubular members, 10 and 
28, is prevented that could result in stress concentrations that could result in a catastrophic failure 
during subsequent radial expansion operations. In addition, during the relative rotation of the second 
tubular member with respect to the first tubular member, required during the threaded coupling of the 
first and second tubular members, the tubular sleeve 410 provides an indication of to what degree the 
first and second tubular members are threadably coupled. For example, if the tubular sleeve 410 can 
be easily rotated, that would indicate that the first and second tubular members, 10 and 28, are not fully 
threadably coupled and in intimate contact with the internal flange 412 of the tubular sleeve. 
Furthermore, the tubular sleeve 4 10 may prevent crack propagation during the radial expansion and 
plastic defonnation of the first and second tubular members, 10 and 28. In this manner, feilure modes 
such as, for example, longitudinal cracks in the end portions, 14 and 26, of the first and second tubular 
members, 1 0 and 28, may be limited m severity or eliminated all together. In addition, after 
completing the radial expansion and plastic deformation of the first and second tubular members, 10 
and 28, the tubular sleeve 4 1 0 may provide a fluid tight metal-to-metal seal between interior surface of 
the tubular sleeve and the exterior surfaces of the end portions,14 and 26, of the first and second 
tubular members. In this manner, fluidic materials are prevented fi^om passmg through the threaded 
connections, 12 and 24, of the first and second tubular members, 10 and 28, into the annulus between 
the first and second tubular members and the structure 32. Furthermore, because, following the radial 
expansion and plastic deformation of the first and second tubular members, 10 and 28, the tubular 
sleeve 410 may be maintained in cutjumferential tension and the end portions, 14 and 26, of the first 
and second tubular members, 1 0 and 28, may be maintained in cm:umferential compression, axial 
loads and/or torque loads may be transmitted tiifough the tubular sleeve. In addition, because, during 
the radial expansion and plastic defonnation of the first and second tubular members, 10 and 28, the 
tubular sleeve 4 1 0 may be broken off of the first and second tubular members, the final outside 
diameter of the first and second tubular members may more closely match the inside diametw- of the 
structure 32. In addition, the tubular sleeve 410 may also increase the collapse strength of the end 
portions, 14 and 26, of the first and second tubular members, 10 and 28. 
[00104] Referring to Fig. 6a, in an exemplary embodiment, a tubular sleeve 5 1 0 includes an 
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internal flange 512, t^jered portions, 514 and 516, at opposite ends, and defines one or more axial slots 
518. In an exemplaiy embodiment, during the radial expansion and plastic defoimation of the firet and 
second tubular members, 1 0 and 28, die axial slots 518 reduce the required radial expansion forces. 
100105] Refeiring to Fig. 6b, in an exemplary embodiment, a tubular sleeve 6 1 0 includes an 
internal flange 612, tapered portions, 614 and 616, at opposite ends, and defines one or more offset 
axial slots 6 1 8. In an exemplary embodiment, during the radial expansion and plastic deformation of 
the first and second tubular members, 10 and 28, die axial slots 61 8 reduce the required radial 
expansion forces. 

[00106] Referring to Fig. 6c, in an exemplary embodiment a tulmlar sleeve 710 includes an 
internal flange 712, tapered portions, 714 and 716, at opposite ends, and defines one or more radial 
openings 7 1 8. In an exemplary embodiment, during the radial expansion and plastic deformation of 
the first and second tubular members, 10 and 28, die radial openings 718 reduce the required radial 

expansion forces. 

[00107] Referring to Fig. 6d, in an exemplary embodiment, a tubular sleeve 810 includes an 
internal flange 8 1 2, tapered portions, 814 and 816, at opposite ends, and defines one or more axial slots 
818 that extend from the ends of the tubular sleeve. In an exemplary embodiment, during the radial 
expansion and plastic deformation of the first and second tubular membcre, 10 and 28, flie axial slots 
818 reduce the required radial expansion forces. 

[00108] Referring to Fig. 7a, a first tubular member 910 includes an internally direaded connection 
912 at an end portion 914 and a recessed portion 916 having a reduced outside diameter. As illustrated 
in Fig. 7b, a first end of a tubular sleeve 918 tiiat includes annular sealing members, 920 and 922, at 
opposite ends, tapered portions, 924 and 926. at one end, and tapered portions, 928 and 930, at another 
end is then mounted upon and receives the end portion 914 of the first tubular member 910. In an 
exemplary embodiment, a resilient retaining ring 930 is positioned between the lower end of the 
tubular sleeve 918 and the recessed portion 916 of the first tubular member 910 in order to couple the 
tubular sleeve to the first tubular member. In an exemplary embodiment, the resilient retaining ring 
930 is a split ring having a toothed surface in order Id lock the tubular sleeve 918 in place. 
[00109] As ilhistrated in Fig. 7c, an extanally threaded connection 934 of an end portion 936 of a 
second tubular member 938 havmg a recessed portion 940 having a reduced outside diameter is then 
positioned within die tubular sleeve 918 and threadably coupled to the internally threaded connection 
912 of the end portion 914 of the first tubular member 910. In an exetnplary embodiment, a resUient 
retaining ring 942 is positioned between the upper end of tiie tubular sleeve 918 and the recessed 
portion 940 of the second tubular membo- 938 in cHder to couple the tubular sleeve to the second 
tubular member. In an exemplaiy embodiment, the resilient retaining ring 942 is a split ring having a 
toothed surface in order to lock the tubular sleeve 918 in place. 

[00110] In an exemplary embodimait, die intemaUytiireaded connection 912 of the end portion 
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914 of the first tubular member 910 is a box connection, and the externally threaded connection 934 of 
the end portion 936 of the second tubular member 938 is a pin connection. In an exemplary 
embodiment, the internal diameter of the tubular sleeve 91 8 is at least approximately .020" greater than 
the outside diameters of the end portions, 914 and 936, of the first and second tubular members, 910 
and 938. In this manner, during the threaded coupling of the first and second tubular membere, 910 
and 938, fluidic materials within the first and second tubular membas may be vented from the tubular 
members. 

[OOlllJ In an exemplary embodiment, as illustrated in Figs. 7d and 7e, the fiist and second tubular 
members, 910 and 938, and the tubular sleeve 91 8 may then be positioned within another structure 32 
such as, for example, a wellbore, and radially expanded and plastically deformed, for example, by 
moving an expansion cone 34 through the interiors of tiie first and second tubular members. The 
tapered portions, 924 and 928, of the tubular sleeve 918 facilitate the insertion and movement of tlie 
first and second tubular members widiin and dirough the structure 32. and the movement of the 
expansion cone 34 through Ae interiors of the first and second tubular members, 910 and 938, may be 
from top to bottom or from bottom to top. 

(001 12] In an exemplary embodiment, during the radial expansion and plastic deformation of the 
first and second tubular members, 910 and 938, the tubular sleeve 918 is also radially expanded and 
plastically deformed. In an exemplary embodiment, as a result, the tubular sleeve 918 may be 
maintained in circumferential tension and the end portions, 914 and 936, of the first and second tubular 
members, 910 and 938, may be maintained in circumferential compression. 

[00113] The use of the tubular sleeve 918 during (a) the coupling of the first tubular member 910 
to the second tubular member 938, (b) the placement of the fu^ and second tubular members in the 
structure 32, and (c) the radial expansion and plastic deformation of the first and second tubular,, 
members provides a number of significant benefits. For example, the tubular sleeve 918 protects the 
exterior surfaces of the end portions, 914 and 936, of the first and second tubular members, 910 and 
938, during handling and insertion of the tubular members within the structure 32. In this manner, 
damage to the exterior surfaces of the end portions, 914 and 936, of the fu^t and second tubular 
member, 910 and 938, are prevented that could result in stress concentrations that could result in a 
catastrophic failure during subsequent radial expansion operations. Furthermore, the tubular sleeve 
918 provides an alignment guide that facilitates the insertion and threaded coupling of the second 
tubular member 938 to the first tubular member 910. In this manner, misalignment that could result m 
damage to the threaded connections, 912 and 934, of the first and sectond tubular members, 91 0 and 
938, may be avoided. Furthermore, the tubular sleeve 918 may prevent crack propagation during Ac 
radial expansion and plastic defomnation of the first and second tubular members, 910 and 938. In this 
manner, failure modes such as, for example, longitudinal crades in the end portions, 914 and 936, of 
the first and second tubular members may be limited in severity or eliminated all together. In addition, 
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after c<»npleting the radial expansion and plastic deformation of the first and second tubular members, 
91 0 and 938, the tubular sleeve 918 may provide a fluid tight metal-to-metal seal between interior 
surface of the tubular sleeve and the exterior surfaces of the end portions, 914 and 936, of the first and 
second tubular members. In this manner, fluidic materials are prevented fipom passing through the 
threaded connections, 912 and 934, of the first and second tubular members, 910 and 938, mto the 
annuius between the first and second tubular members and the structure 32. Furtiiermore, because, 
following the radial expansion and plastic deformation of the first and second tubular members, 910 
and 938, the tubular sleeve 918 may be maintained in circumferential tension and the end portions, 
914 and 936, of the first and second tubular members, 910 and 938, may be maintained in 
circumferential compression, axial loads and/or torque loads may be transmitted through the tubular 
sleeve. In addition, the annular sealing members, 920 and 922, of the tubular sleeve 918 may provide a 
fluid tight seal between the tubular sleeve and the wid portions, 914 and 936, of the first and second 
tubular members, 910 and 938. Furthermorej, the tubular sleeve 91 8 may also increase the collapse 
strength of the end portions, 914 and 936, of the first and second tubular members, 91 0 and 938. 
[00114] Referring to Fig. 8a, a first tubular member 1010 includes an internally tlireaded 
connection 1012 at an end portion 1014 and a recessed portion 1016 having a reduced outside 
diameter. As illustrated in Fig. 8b, a first end of a tubular sleeve 1018 that includes annular sealing 
members, 1020 and 1022, at opposite ends, tapered portions, 1024 and 1026, at one end, and tapered 
portions, 1028 and 1030, at another end is then mounted upon and receives the end portion 1014 of the 
first tubular member 1010. In an exemplary embodiment, as illustrated in Fig. 8c, the end of the 
tubular sleeve 1 0 1 8 is then crimped onto the recessed portion 1 016 of the first tubular member 1 0 1 0 in 
order to couple the tubular sleeve to the first tubular member. 

(00115] As illustrated in Fig. 8d, an externally threaded connection 1032 of an end portion 1034 of 
a second tubular member 1036 having a recessed portion 1038 having a reduced external diameter is 
then positioned within the tubular sleeve 1018 and threadably coupled to the internally threaded 
connection 1012 of the end portion 1014 of the first tubular member 1010. In an exemplary 
embodiment, as illustrated in Fig. 8e, the other end of the tubular sleeve 1018 is tlien crimped into the 
recessed portion 1038 of the second tubular member 1036 m order to couple tiie tubular sleeve to the 
second tubular member. 

[00116] In an exemplary embodiment, the internally threaded connection 1012 of the end portion 
1 014 of the first tubidar member 1010 is a box connection, and the externally threaded connection 
1032 of the end porticm 1 034 of the second tubular member 1036 is a pin connection. In an exemplary 
embodiment, the internal diamet^ of the tubular sleeve 101 8 is at least approxfanately .020" greato* 
than the outside diameters ofdie end portions, lOHand 1034, ofthe first and second tubular members, 
1010 and 1036. In this manner, during the threaded coupling ofthe first and second tubular members, 
1010 and 1036, fluidic materials within the first and second tubular members may be vented fiom the 
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tubular members. 

1001171 In an exemplary embodiment, as illustrated in Figs. 8f and 8g, tlie first and second tubular 
members, lOlOand 1036, and the tubular sleeve 1018 maythen be positioned within another structure 
32 such as. for example, a wellbore, and radially expanded and plastically deformed, for example, by 
moving an expansion cone 34 through the interiors of the first and second tubular members. The 
movement of the expansion cone 34 through the interiors of the first and second tubular members, 
1010 and 1036, may be from top to bottom or torn bottom to top. 

fOOl 18) In an exemplary embodiment, during the radial expansion and plastic defomiation of the 
first and second tubular members, 1010 and 1036, &e tubular sleeve 1018 is also radially expanded 
and plastically deformed. In an exemplaiy embodiment, as a result, the tubular sleeve 1018 may be 
maintained in circumferential tension and the end portions, 1014 and 1034, of the first and second 
tubular members, 1 010 and 1036, may be maintained in circumferenftial compression. 
I00119J The use of the tubular sleeve 101 8 during (a) the coupling of the firet tubular member 

. 1010 to the second tubular member 1036, (b) the placement of tlie first and second tubular members in 
the structure 32, and (c) the radial expansiwi and plastic deformation of the first and second tubular 
members provides a number of significant benefits. For example, the tubular sleeve 1018 protects the 
exterior surfaces of the end portions, 1014 and 1034, of tlie first and second tubular members, 101 0 
and 1036, during handling and insertion of the tubular members within the structure 32. In this 
manner, damage to the exterior surfaces of the end portions, 1014 and 1034, of the fust and second 
tubular members, 1010 and 1036, are prevented that could result in stress concentrations that could 
resuk in a catastrophic failure during subsequent radial expansion operations. Furthermore, the tubular 
sleeve 1018 provides an alignment guide that facilitates the insertion and threaded coupling of the 

^ second tubular member 1036 to the first tubular member 1010. In this manner, misalignment that 
could result in damage to the threaded connections, 1012 and 1032, of the first and second tubular 
members, 1010 and 1036, maybe avoided. Furthermore, the tubular sleeve 1018 may prevent crack 
propagation during the radial expansion and plastic deformation of the first and second tubular 
members, 1010 and 1036. In tliis manner, failure modes such as, for example, longitudinal cracks in 
the wid portions, 1014 and 1034, of the first and second tubular members may be limited in severity or 
elimmated all together; In addition, after completing the radial expansion and plastic deformation of 
the furst and second tubular members, 1010 and 1036, the tubular sleeve 1018 may provide a fluid tight 
metal-to-metal seal between interior surface of the tubular sleeve and the exterior surfaces of the end 
portions, 1014 and 1034, of the first and second tubular members. In Ais manner, fluidic materials are 
prevented from passing through the threaded connections, 1012 and 1032, of tfie firet and second 
tubular members, 1010 and 1036, into the annulus between the first and second tubular members and 
the structure 32. Furthermore, because, following the radial expansion and plastic deformation of the 
first and second tubular members, 1010 and 1036, the tubular sleeve 1018 may be maintained in 
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cocumferential tension and the end portions. lOUand 1034. ofthefct and second tubular members 
1 010 and 1 036. may be maintained in cin^mferential compression, axial loads and/or torque loads ' 
may be t^nsmitted through the tubular sleeve. In addition, the annular sealing members, 1020 and 
1 022. of the tubular sleeve 1 01 8 may provide a fluid tight seal betw^ the tubular sleeve and the end 
portions, 1014 and 1 034. ofthe first and second tubular members. lOlOand 1036. Furthemio.^. tl.e 
tubular sleeve 101 8 may also increase the collapse strength ofthe end portions, 1014and 1034.i>fthe 
first and second tubular members, 1010 and 1036. 

100120J RefeiTingtoFig. 9a, a first tubular member 1110 includesan internally threaded 
connection 1 1 12 at an end portion 1 1 14. As ilhistrated in Fig. 9b. a first end of a tubular sleeve 1116 
having tapered portions. 1 1 1 8 and 1 120, at opposite ends, is then mounted upon and n«eives the end 
portion llMofthefirsttubularmemberino. In an exemplao' embodiment, a toothed resilient 
retaining ring ] 122 is then attached to first tubular member 1010 below the end of the tubular sleeve 
1 1 1 6 in order to couple the tubular sleeve to the first tubular member. 

100121 J As illustrated in Fig. 9c. an extemally threaded comiection 1124 of an end portion 1 126 of 
a second tubular member 1 128 is then positioned within the tubular sleeve 1 1 16 and threadably 
coupled to the internally threaded comiection 1112 of the end portion 1114 of the fiist tubular member 
1 1 1 0. In an exemplary embodiment, a toothed resilient retaining ring 1 130 is then attached to second 
tubular member 1 128 above the end of the tubular sleeve 1 1 16 in order to couple the tubular sleeve to 
tlie second tubular member. 

100122J In an exemplary embodiment, the internally threaded coimection 1112 of the end portion 
1114 of the first tubular member 1 110 is a box connection, and tlie extemally threaded connection 
1 124 of the end portion 1 126 of the second tubular member 1 128 is a pin connection. Li an exemplary 
embodiment, the internal diameter of the tubular sleeve 1 1 1 6 is at least approximately .020" greater 
than the outside diameters of the end portions. 1 1 14 and 1 126, of the first and second tubular members. 
lllOand 1128. 1° this manner, during the threaded coupling of the first and second tubular members ' 

1 1 10 and 1 128. fluidic materials Avithin the first and second tubular members may be vented fiom the ' 
tubular members. 

[00123] In an exemplary embodiment, as illustrated in Figs. 9d and 9e. the first and second tubular 
members. 1 1 10 and 1 128, and the tubular sleeve 1 1 16 may then be positioned within another structure 
32 such as, for example, a wellbore, and radially expanded and plastically defomied, for example, by 
moving an expansion cone 34 through the interiors of the first and second tubular members. He 
movement of the expansion cone 34 through the interiors of the first and second tubular members, 
1 1 10 and 1 128, may be fiom top to bottwn wfiom bottom to top. 

[001241 In an exemplary embodiment, during the radial expansion and plastic defonnation of the 

fiRt and second tubular members, lllOand 1128. the tubular sleevelll6 is also radially expanded 
and plastically deformed. In an exemplary embodiment, as a result, the tubular sleeve 11 16 may be 
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maintained in circumferential tension and the end portions, 11 14 and 1 126, of the first and second 
tubular members, 1 110 and 1 128, may be maintained in circumferential compression. 
[00125J The use of the tubular sleeve 1116 during (a) the coupling of the first tubular member 
1 1 10 to the second tubular member 1 128, (b) die placement of the first and second tubular members in 
the stnicture 32, and (c) the radial expansion and plastic deformation of the first and second tubular 
members provides a number of significant benefits. For example, the tubular sleeve 1116 protects the 
exteriorsurftces of the end portions. 1114 and 1 126, oftbe first and second tubular members, 1110 
and 1 1 28. during handling and insertion of the tubular members withm the structure 32. In this 
manner, damage to the exterior surfaces of the end portions, 1 114 and 1 126, of the first and second 
tubular members, 1 1 10 and 1 128, are prevented that could resuft in stress concentrations that could 
result in a catastrophic feilure during subsequent radial expansion operations. Furthermore, the tubular 
sleeve 1116 provides an alignment guide that fecilitates the insertion and threaded coupling of the 
second tubular member 1128 to the first tubular member 11 10. In this manner, misalignment that 
could result in damage to the threaded connections, 1112 and 1124,0f thefinitand second tubular 
members, 1110 and 1 128, may be avoided. Furthemiore, die tubular sleeve 1 116 may prevent crack 
propagation during the radial expansion and plastic deformation of the first and second tubular 
members. 1 110 and 1 128. In this manner, feilure modes such as, for example, longitudmal cracks in 
the end portions, 1 1 14 and 1 126, of tlie first and second tubular members may be limited in severity or 
eliminated all together. In addition, after completing the radial expansion and plastic deformation of 
tlie first and second tubular members, 1 1 10 and 1 128, the tubular sleeve 1 1 16 may provide a fluid tight 
metal-to-metal seal between interior surface of the tubular sleeve and die exterior surfaces of the end 
portions, 1 1 14 and 1 128, of the first and second tubular members. In this manner, fluidic materials are 
prevented from passing througli the threaded connections, 1 112 and 1 124, of the fu^t and second 
tubular members, 1 110 and 1 128, into die amiulus between die first and second tubular members and 
the sinicture 32. Furthermore, because, following die radial expansion and plastic deformation of the 
first and second tubular members, 1110 and 1 128, die tubular sleeve 1 1 16 may be maintauied in 
circumferential tension and the end portions, 1 1 14 and 1 126, of the first and second tubular members. 
1 110 and 1 128, may be maintained in circumferential compression, axial loads and/or torque loads 
may be transmitted through the tubular sleeve. In addition, die tubulbr sleeve 1 1 1 6 may also increase 
the collapse strength ofthe end portions, 1114 and 1126. ofthe first and second tubular memben;. 
[00126] RefeiTing to Fig. 10a, a first tubular member 1210 includes an internally threaded 
connection 1212 at an end portion 1214. As illustrated in Fig. 10b, a first end of a tubular sleeve 1216 
having tapered portions. 1218 and 1220. at one end and tapered portions. 1222 and 1224. at anotfier 
end. is then mounted upon and receives the end portion 1 1 14 ofthe fitet tubular member 1 1 10. In an 
exemplary embodiment, a resilient elastomeric O-ring 1226 is then positioned on the fust tubular 
member 1210 below the tapered portion 1224 of the tubular sleeve 1216 in order to couple the tubular 
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sleeve to the first tubular memba^. 

I00127I As illustrated in Fig. 10c, an externally threaded connection 1228 of an end portion 1230 
of a second tubular member 1232 is then positioned within the tubular sleeve 1216 and threadably 
coupled to the internally threaded comiection 1212 of the end portion 1214 of Aefiret tubular member 
1210. In an exemplary embodiment, a resilient elastomeric O-ring 1234 is then positioned on the 
second tubular member 1232 below the tapered portion 1220of the tubular sleeve 1216 in onlerto 
couple the tubular sleeve to the first tubular membw. 

100128] In an exemplary embodiment, the internally threaded connection 1212 of tlie end portion 
1214 of tiie first tubular member 1210 is a box comiection, and the externally threaded comiection 
1228 ofthe end portion 1230 ofthe second tubular memberl232 is a pin connection. In an exempla^r 
embodiment, the internal diameter ofthe tubular sleeve 1216 is at least approximately .020" greater 
than the outside diameters ofthe end portions, 1214and 1230. of the fim and second tubular members, 
1210and 1232. I" this mamier, during the threaded coupling ofthe first and second tubular members, 
1 2 ! 0 and 1 232, fluidic materials within the first and second tubular members may be vented fiom the ' 
tubular members. 

[001291 In an exemplary embodiinenl, as illustrated in Figs. lOd and lOe, the firstand second 
tubular members, 121 0 and 1232, and the tubular sleeve 121 6 may Aen be positioned within another 
stnicture 32 such as, for example, a wellbore, and radially expanded and plastically deformed, for 
example, by moving an expansion cone 34 through the interiors ofthe first and second tubula^ 
members. The movement ofthe expansion cone 34 thiougl, the interior ofthe fu^ and second tubular 
members, 1210 and 1232, may be from top to bottom or fiom bottom to top. 
[001301 In an exemplary embodiment, during the radial expansion and plastic defomiation ofthe 
first and second tubular memben;. 1210 and 1232, the tubular sleeve 1216 is also radially expanded 
and plastically deformed. In an exemplary embodiment, as a result, the tubular sleeve 1216 may be 
maintained in circumferential tension and the end portions, 1214 and 1230, ofthe fii^ and second 
tubular members. 1210 and 1232. may be maintained in circumferential compression. 
[00131J The use of the tubular sleeve 1216 during (a) the coupUng ofthe first tubular member 

1210to the second tubular member 1232. (b)theplacement ofthe fir,* and second tubular members in 
the structure 32. and (c) the ladial expansion and plastic deformation of the first and second tubular 

members providesanumberofsignificantbenefits. Forexample. the tubular sleeve 1216 protects the 
exterior surfaces ofthe end portions. 1214 and 1230. ofthe first and second tubular member.. 1210 
and 1232. during handling and insertion ofthe tubular members within the structure 32. In this 
maraier. damage to the exterior surfeces ofthe end portions, 1214 and 1230. ofthe first and second 
tubular members. 1210 and 1232. are prevented that could result in stress concentrations that could 
result in a catastrophic faihire during subsequent radial expansion opemtions. Furthennore, the tubular 
sleeve 1216 provides an aligmnent guide that facilitates the insertion aid threaded coupling ofthe 
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second tubular member 1232 to the first tubular member 1210. In tbis manner, misalignment that 
could result in damage to the threaded connections, 1212 and 1 228, ofthefct and second tubular 
membeis. 12I0and 1232, may be avoided. Furtbermore, the tubular sleeve 1216 may prevent crack 
propagation during the radial expansion and plastic defonnation of the first and second tubular 
members, 12 1 0 and 1 232. In this manner, failure modes such as, for esxample, longitudinal cracks in 
the end portions. 1214 and 1230, of the first and second tubular members may be limited in severity or 
eliminated all together. In addition, after completing the radial expansion and pbstic deformation of 
the first and second tubular members. 1210 and 1232, the tubular sleeve 121 6 may provide a fluid tight 
metal-to-metal seal between interior suifece of the tubular sleeve and the exterior surfaces of the end 
portions, 1214 and 1230, of tlie first and second tubular membere. In this manner, fluidic materials are 
prevented from passingthrough the threaded connections, 1212 and 1228, of the firetand second 
tubular membeis, 1210 and 1232, into the annulus between the firet and second tubular members and 
the structure 32. Furthermore, because, following the radial expansion and plastic deformation of the 
first and second tubular members, 1210 and 1232, the tubular sleeve 1216 may be maintained in 
circumferential tension and the end portions, 1214 and 1230^ of the first and second tubular members, 
1210 and 1232. may be maintained in circumferential compression, axial loads and/or toique loads 
may be transmitted through the tubular sleeve. In addition, the tubular sleeve 1216 may also increase 
the collapse strength of the end portions, 1214 and 1230, of the firet and second tubular membeis 1210 
and 1232. 

100132] Referring to Fig. 11 a, a first tubular member 1310 includes an internally threaded 
connection 1312 at an end portion 1314. As illustrated in Fig. 1 lb, a first end of a tubular sleeve 1316 
having tapered portions, 1318 and 1320, at opposite ends is then mounted upon and receives the end 
portion 1314 of the first tubular member 1310. In an exemplary embodiment, an annular resilient 
retaining member 1322 is then positioned on the first tubular member 1310 below the bottom end of 
the tubular sleeve 13 16 in order to couple the tubular sleeve to the firet tubular member. 
f00133) As illustrated in Fig. I Ic, an extemally threaded comiection 1324 of an end portion 1326 
of a second tubular member 1328 is then positioned within the tubular sleeve 1316 and threadably 
coupled to the internally threaded connection 13 12 of the end portion 13 14 of the firet tubular member 
1310. In an exemplary embodiment, an annular resilient retaining member 1330 is then positioned on 
the second tubular member 1328 above the top end of the tubular sleeve 13 16 in order to couple the 
tubular sleeve to the second tubular member. 

1001341 In an exemplary embodiment, the internally threaded connection 1312 of the end portion 
13 14 of the first tubular member 1 3 1 0 is a box connection, and the extemally threaded connection 
1324 ofthe end portion 1 326 ofthe second tubular member 1328 is a pin connection. In an exemplary 
embodiment, the internal diameter of tiie tubular sleeve 1316 is at least approximately .020" greater 
than the outside diameters ofthe end portions, 1314 and 1326, ofthe first and second tubular members, 
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13 1 0 and 1328. In this manner, during the thieaded coupling of the first and second tubular members, 
1310 and 1328, fluidic materials within the first and second tubular members may be vented from the 
tubular members. 

[00135] In an exemplary embodiment, as illustrated in Figs. 1 Id and 1 le, the first and second 
tubular members, 1310and 1328, and the tubular sleeve 1316 maylhen be positioned within another 
structure 32 such as, for example, a wellbore, and radially expanded and plastically deformed, for 
example, by moving an expansion cone 34 through the int^ors of the first and second tubular 
members. The movement of the expansion cone 34 through the intoriors of the first and second tubular 
members^ 1310 and 1328, may be from top to bottom or from bottom to top. 
[00136] In an exemplary embodimwit, during the radial expansion and plastic deformation of the 
first and second tubular members, 13 10 and 1328, the tubular sleeve 13 16 is also radially expanded 
and plastically deformed. In an exemplary embodiment, as a result, the tubular sleeve 1316 may be 
maintained m circumferential tension and the end portions, 1314 and 1326, of the first and second 
tubular members, 13 10 and 1328, may be maintained in circumferential compression. 
[00137] The use of the tubular sleeve 1316 during (a) die couplfag of the first tubular member 
1310 to the second tubular member 1328, (b) the placement of the first and second tubular members in 
the structure 32, and (c) the radial expansion and plastic deformation of the first and second tubular 
members provides a number of sigiuTicant benefits. For example, the tubular sleeve 1316 protects the 
exterior surfaces of the end portions, 1314 and 1 326, of the first and second tubular members, 1310 
and 1328, during handling and insertion of the tubular members within the structure 32. In this 
maimer, damage to the exterior surfaces of the end portions, 1314 and 1326, of the first and second 
tubular members, 1310 and 1328, are prevented that could result in stress concentrations that could 
result in a catastrophic failure during subsequent radial expansion operations. Furthermore, the tubular 
sleeve 1316 provides an alignment guide that facilitates the insertion and tlireaded coupling of the 
second tubular member 1328 to the fu-st tubular member 1310. In this manner, misalignment that 
could result in damage to the threaded connections, 1312 and 1324, of the first and second tubular 
members, 1 3 1 0 and 1 328, may be avoided. Furthermore, the tubular sleeve 1316 may prevent crack 
propagation during the radial expansion and plastic deformation of the first and second tubular 
members, 13 10 and 1328. In this manner, failure modes such as, for example, longitudinal cracks in 
the end portions, 13 14 and 1326, of die first and second tubular members may be limited in severity or 
eliminated all togetfier. In addition, after completing the radial ^pansion and plastic deformation of 
the first and second tubular members, 1310 and 1328, the tubular sleeve 1316 may provide a fluid tight 
metal-ttHnetal seal betwe^ interior surface of the tubular sleeve and the exterior surfaces of the end 
portions, 1314 and 1326, of the first and second tubular members. In this manner, fluidic materials are 
prevented fium passing through the threaded connections, 13 12 and 1324, of the first and second 
tubular members, 1310 and 1328, into the annulus between the first and second tubular members and 

26 



wo immmm pct/us2oo3/«i9«^^3 

the structure 32. Fuithermore, because, following the radial expansion and plastic deformation of the 
first and second tubular members, 1310 and 1328, the tubular sleeve 13 16 may be maintamed in 
circumferential tension and the end portions, 1314 and 1326, of the first and second tubular members, 
1310 and 1 328, may be maintained in circumferential compression, axial loads and/or torque loads 
may be transmitted through the tubular sleeve. In addition, the tubular sleeve 1316 may also increase 
the collapse strengfliofthe end portions, 1314 and 1 326, ofthc first and second tubular members, 1310 
and 1328. 

[00138] Referring to Fig. 12a, a first tubular member 1410 mchides an internally threaded 
connection 1412 and an annular recess 1414 atan end portion 1416. As illustrated in Fig. 12b,afirst 
end of a tubular sleeve 1418 that mcludes an external flange 1420 and tapered portions, 1422 and 
1424, at opposite ends is then mounted within the end portion 1416 of the first tubular member 1410. 
In an exemplary embodiment, the external flange 1420 of the tubular sleeve 1 4 1 8 is received within 
and is supported by the annular recess 1 4 1 4 of the end portion 1416 of the first tubular member 1410. 
As illustrated in Fig. 12c, an externally threaded connection 1426 of an end portion 1428 of a second 
tubular member 1430 is then positioned around a second end of the tubular sleeve 1418 and threadably 
coupled to the internally threaded connection 141 2 of the end portion 1414 of the first tubular member 
1410. In an exemplary embodiment, flie external flange 1420 of the tubular sleeve 1418 mates with 
and is received within the annular recess 1416 of Ae end portion 1414 of the first tubular member 
1410, and the external flange of the tubular sleeve is retained in the annular recess by tfie end portion 
1428 of the second tubular member 1430. Thus, the tubular sleeve 1416 is coupled to and is 
surrounded by the internal surfaces of the fnst and second tubular members, 1410 and 1430. 
(00139) In an exemplary embodiment, the internally threaded connection 1 4 1 2 of the end portion 
1414 of the first tubular member 1410 is a box connection, and the oxtemally threaded connection 
1426 of the end portion 1428 of the second tubular member 1430 is a pin connection. In an exemplary 
embodiment, the external diameter of the tubular sleeve 141 8 is at least approximately .020" less than 
the inside diameters of the first and second tubular members, 1410 and 1430. In this manner, during 
the threaded coupling of the first and second tubular members, 1410 and 1430, fluidic materials within 
the first and second tubular members may be vented from the tubular members. 
[00140] In an exemplary embodnnent, as illustrated in Figs. 12d and 12e, the first and second 
tubular members, MlOand 1430,and the tubular sleeve 1418 maytiien be positioned within another 
structure 32 such as, for example, a wellbore, and radially expanded and plastically deformed, for 
example, by moving an expansion cone 34 through the interiors of the first and second tubular 
members. The tapered portions, 1422 and 1424, of the tubular sleeve 1418 facilitate the movement of 
the expansion cone 34 through the first and second tubular members, 1410 and 1430, and the 
movement of the expansion cone 34 through the interiors of the first and second tubular members, 
1410 and 1430, may be &om top to bottom or from bottom to top. 
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{00141] In an exmplary embodiment, during the radial expansion and plastic defcwmation of the 
first and second tubular members, HlOand 1430, the tubular sleeve 1418 is also radially expanded 
and plastjcally deformed. In an exemplary embodiment, as a result, flie tubular sleeve 1418 may be 
maintained in circumferential compression and the tnd portions, 1414 and 1428, of the first and second 
tubular members, 1410 and 1430, maybe maintained in circumferential tension. 
100142] In several alternative embodiments, the first and second tubular members, 1 4 1 0 and 1430, 
are radially expanded and plastically deformed using otiier conventional methods for radially 
expanding and plastically deforming tubular members such as, for example, internal prcssurization 
and/or roller expansion devices. 

[00143] The use of the tubular sleeve 1418 during (a) the coupling of the first tubular member 
1410 to the second tubular member 1430, (b) the placement of the first and second tubular members in 
the structure 32, and (c) the radial expansion and plastic deformation of the first and second tubular 
members provides a number of significant benefits. For example, the tubular sleeve 141 8 provides an 
alignment guide that facilitates the insertion and threaded coupling of the second tubular member 1430 
to the first tubular member 1410. In this manner, misalignment that. could result in damage to the 
threaded connections, 1412 and 1426, of the first and second tubular members, MlOand 1430, maybe 
avoided. In addition, during the relative rotation of tiie second tubular member with respect to the first 
tubular member, required during Ae threaded coupling of the first and second tubular members, tlie 
tubular sleeve 1418 provides an indication of to what degree the first and second tubular members are 
threadably coupled. For example, if the tubular sleeve 141 8 can be easily rotated, that would indicate 
that the first and second tubular members, 1410 and 1430, are not fully threadably coupled and in 
intimate contact with the internal flange 1 420 of the tubular sleeve. Furthermore, the tubular sleeve 
1418 may prevent crack propagation during the radial expansion and plastic deformation of the first 
and second tubular members, 1410 and 1430. In this manner, failure modes such as, for example, 
longitudinal cracks in the end portions, 1414 and 1428, of the first and second tubular members maybe 
limited in severity or eliminated all together. In addition, after completing the radial expansion and 
plastic deformation of the first and second tubular members, 1410 and 1430, the tubular sleeve 1418 
may provide a fluid tight metal-to-metal seal between the exterior surface of the tubular sleeve and the 
interior surfaces of the end portions, 1414 and 1428, of the first and second tubular members. In this 
manner, fhiidic materials are prevented fix^m passing through the dueaded connections, 1 4 1 2 and 1 426, 
of the first and second tubular members, 1410 and 1430, into the annulus between the first and second 
tubular members and the structure 32. Furthermore, because, following the radial expansion and 
plastic deformation of the first and second tubular members^ 1410 and 1430, the tubular sleeve 1418 
may be maintained in circumfo^ntial compression and the end portions, 1414 and 1428, of the first 
and second tubular members, 1410 and 1430, may be maintained in circumferential taision, axial loads 
and/or torque loads may be transmitted through the tubular sleeve, lii addition, the tubular sleeve 1418 
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may also mcrcase the collapse strength of the end portions, 1414 and 1428, of the flret and second 
tubular members, 1410 and 1430. 

100144] Referring to Fig. 13a. an end of a first tubular member 15 1 0 is positioned within and 
coupled to an end of a tubular sleeve 1512 having an internal flange 1514. In an exemplary 
embodiment, the end of the fust tubular member 1 5 10 abuts one side of the internal flange 1514. As 
illustrated in Fig. 13b. an end of second tubular member 1516 is then positioned within and coupled to 
another end of the tubular sleeve 1512. In an exemplary embodiment, the end of the second tubular 
member 15 1 6 abuts another side of the internal flange 1514. In an exemplary embodiment, the tubular 
sleeve 1 5 12 is coupled to the ends of the first and second tubular members, 1 5 1 0 and 1 5 1 6, by 
expanding the tubular sleeve 1512 using heat and then inserting the ends of the fust and second tubular 
members into the expanded tubular sleeve 1512. After cooling the ttibular sleeve 1512. the tubular 
sleeve is coupled to the ends of the first and second tubular members, 1 5 1 0 and 1 5 1 6. 
(00145] In an exemplary embodiment, as illustrated in Figs. 13c and 13d, the first and second 
tubular members. ISlOand 1516, and the tubular sleeve 15 12 may then be positioried within another 
structure 32 such as, for example, a wellbore, and radially expanded and plastically deformed, for 
example, by moving an expansion cone 34 through the interiors of tlie first and second tubular 
members. The movement of the expansion cone 34 through the interiors of the first and second tubular 
members, 1 5 1 0 and 1 5 1 6, may be from lop to bottom or fixjm bottom to top. 
(00146] In an exemplary embodiment, during the radial expansion and plastic deformation of the 
first and second tubular members, 1510 and 1516, the tubular sleeve 1512 is also radially expanded 
and plastically deformed, hi an exemplary embodiment, as a result, the tubular sleeve 1 5 1 2 may be 
maintained in circumferential tension and the ends of the fust and second tubular members, 1510 and 
1516, may be maintained in circumferential compression. 

1001 47] The use of the tubular sleeve 1512 during (a) the placement of the fu-st and second tubular 
members, 1510 and J 5 1 6, in the structure 32 and (b) the radial expansion and plastic deformation of 
the first and second tubular members provides a number of significant benefits. For example, the 
tubular sleeve 1512 may prevent crack propagation during the radial expansion and plastic deformation 
of die first and second tubular members, 1510 and 1516. In this manner, failure modes such as, for 
example, longitudinal cracks in die ends ofdie first and second tubular members, ISlOand 1516, may 
be limited in severity or eliminated all togetiier. In addition, after completing tiie radial expansion and 
plastic deformation ofthe first and second tubular members, ISlOand 1516, the tubular sleeve 1512 
may provide a fluid tight metal-to-metal seal betwea die exterior surface ofthe tubular sleeve and die 
interior surfeces of ttie end of die fast and second tubular membas. Furtlieimore, because, following 
die radial expansion and plastic deformation oftiie first and second tubular members, 1510and 1516, 
die tubular sleeve 1512 may be maintained in circumfCTential compression and die ends oftiie first 
and second tubular members, 1510 and 1516, may be maintained in circumferential tension, axial loads 
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and/or torque loads may be transmitted through the tubular sleeve. In addition, the tubular sleeve 1512 
may also increase the collapse strength of the end portions of the first and second tubular members, 
1510 and 1516. 

[00148J Referring to Fig. 14a, a first tubular member 1610 includes a resilient retaining ring 1612 
mounted witliin an annular recess 1614. As illustrated in Fig. 14b, the end of the fiist tubular member 
1610 is ften inserted into and coupled to an end of a tubular sleeve 1616 including an internal flange 
1618and annular recesses, 1620 and 1 622, positioned on opposite sides of the internal fiange, tapered 
portions, 1 624 and 1 626, on one end of the tubular sleeve, and tapered portions, 1 628 and 1 630, on the 
other Mid of the tubular sleeve. In an exemplary embodiment, the resilient retaining ring 1612 is 
thereby positioned at least partially in the annular recesses, 1614 and 1 620, thereby coupling the firet 
tubular member 1610 to the tubular sleeve 1616, and the end ofthe first tubular member 1610 abuts 
one side ofthe internal flange 1618. During the coupling ofthe first tubular member 1610 to the 
tubular sleeve 1616, the tapered portion 1630 facilitates the radial compression ofthe resilient retaining 
ring 1612 during the insertion of the first tubular member into the tubular sleeve. 
1001491 As illustrated in Fig. 1 4c, an end of a second tubular member 1 632 that includes a resilient 
retaining ring 1634 mounted within an annular recess 1636 is then inserted into and coupled to another 
end ofthe tubular sleeve 1616. In an exemplary embodiment, the resilient retaining ring 1634 is 
thereby positioned at least partially in the annular recesses, 1636 and 1622, thereby coupling the 
second tubular member 1 632 to the tubular sleeve 1616, and tlie end ofthe second tubular member 
1632 abuts another side of the internal flange 1618. During the coupling of tlie second tubular member 
1632 to the tubular sleeve 1616, the tapered portion 1626 facilitates the radial compression of tiie 
resilient retaining ring 1634 during the insertion ofthe second tubular member into the tubular sleeve. 
(001501 In an exemplary embodiment, as illustrated in Figs. 14d and 14e, the first and second 
tubular members, 1610and 1632, and the tubular sleeve 1616 may then be positioned within another 
stmcture 32 such as, for example, a wellbore, and radially expanded and plastically deformed, for 
example, by moving an expansion cone 34 through tlie interiors ofthe first and second tubular 
members. The movement ofthe expansion cone 34 through the interiors ofthe first and second tubular 
members, 1 61 0 and 1 632, may be irom top to bottom or from bottom to top. 
1001511 In an exemplary embodiment, during the radial expansi<Hi and plastic deformation ofthe 
first and second tubular members, 161 0 and 1632, the tubular sleeve 1 616 is also radially expanded 
and plastically deformed. In an exemplary embodiment, as a result, the tubular sleeve 1616maybe 
maintained in circumferential tension and the ends ofthe first and second tubular members, 1610 and 
1632, may be maintained in circumferential compression. 

[001521 The use ofthe tubular sleeve 1616 during (a) die placement of tte first and second tubular 
members, 1610and 1632, in the structure 32, and (b) the radial expansion and plastic deformation of 
the first and second tubular members provides a number of significant benefits. For example, the 
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tubular sleeve 1616 protects the exterior surfaces of the ends of the first and second tubular members, 
1610 and 1632, during handling and insertion of the tubular members within the structure 32. In this 
manner, damage to the exterior surfaces of the ends of the first and second tubular member, 1610 and 
1632, are prevented that could resuU in stress concentrations that could result in a catastrophic failure 
during subsequent radial expansion operations. Furthermore, the tubular sleeve 1616 may prevent 
crack propagation during the radial expansion and plastic deformation of the first and second tubular 
members, 1610 and 1632. In this manner, failure modes such as, for example, longitudinal cradcs in 
the ends of the fu^t and second tubular members, 1610 and 1632, miay be limited in severity or 
eliminated all together. In addition, after completing the radial expansion and plastic deformation of 
the first and second tubular members, 1610 and 1632, the tubular sleeve 1616 may provide a fluid tight 
metal-to-raetal seal between interior surface of the tubular sleeve and the exterior surfaces of the ends 
of the first and second tubular members. Furthermore, because, following the radial expansion and 
plastic deformation of the jBrst and second tubular members, 1610 and 1632, the tubular sleeve 1616 
may be maintained in circumf«*ential tension and the ends of the first and second tubular members, 
1610 and 1632, may be maintamed in circumferential compression, axial loads and/or torque loads 
may be transmitted through the tubular sleeve. In addition, the tubular sleeve 1616 may also increase 
the collapse strength of the end portions of the fu-st and second tubular members, 1610 and 1632. 
[001531 Referring to Fig. 1 5a, a first tubular member 1 700 defines a passage 1 702 and a 
counterbore 1704 at an end portion 1706. The counterbore 1704 includes a tapered shoulder 1708, an 
annular recess 1710, non-tapered internal threads, 1712, and tapered internal threads 1714. A second 
tubular member 1716 that defmes a passage 1718 includes a recessed portion 1720 at an end portion 
1 722 that includes a tapered end portion 1 724 that is adapted to mate with the tapered shoulder 1 708 of 
the counterbore 1 704 of the fu^t tubular member 1 700, non-tapered external threads 1 726 adapted to 
mate with the non-tapered internal threads 1 7 1 2 of the counterbore of the first tubular member, and 
tapered external threads 1728 adapted to mate with the tapered mtemal threads 1714 of tlie counterbore 
of the fu^ tubular member. A sealing ring 1730 is received within the annular recess 1 7 10 of the 
counterbore 1704 of the of the first tubular member 1700 for fluidicly sealmg die interface between the 
counteitore of the first tubular member and the recessed portion 1 720 of the second tubular member 
1716. In an exemplary embodiment, the threads, 1712, 1714, 1726, and 1728, are left-handed threads 
in order to prevent de-coupling of the first and second tubular members, 1 700 and 1716, during 
placement of the tubular members within the stnicture 32. In an exemplary embodiment, the sealing 
ring 1 730 is an elastomeric sealing ring. 

[00154] A tubular sleeve 1732 that defines a passage 1734 for receivmg die end portions, 1706 and 
1722, of the first and second tubular members, 1700 and 1716, respectively, mcludes an mtemal flange 
1736 that mates with and is received within an annular recess 1738 that is defined between an end face 
1740 of the end porti(Mi of the first tubular member and an end face 1742 of the recessed p<Mtion 1720 
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of the end portion of the second tubular member. In this manner, the tubular sleeve 1732 is coupled to 
the first and second tubular members, 1700 and 1716. The tubular sleeve 1 732 further includes first 
and second internal annular recesses, 1744 and 1746, mtemal tapered flanges, 1748 and 1750, and 
external tapered flanges, 1752 and 1754. 

[0015S] Sealing members, 1756 and 1758, are received within and mate with the internal annular 
recesses, 1744 and 1746, respectively, ofAe tubular sleeve 1 732 that fluidicly seal the interface 
between the tubular sleeve and the first and second tubular members, 1700 and 1716, respectively. A 
sealing member 1760 is coupled to the extmor surface of Ae tubular sleeve 1 732 for fluidicly sealing 
Ihe interfece between the tubular sleeve and the interior surface of the preexisting structure 32 
following the radial expansion of the first and second tubular members, 1 700 and 1 7 1 6, and the tubular 
sleeve using the expansion cone 34. In an exemplaiy embodfanent, fte sealing members, 1 756 and 
1758, may be, for example, elastomeric or non-elastomeric sealing members fabricated from nitrile, 
viton, c»- Teflon J materials. In an exemplary embodiment, the sealing member 1 760 is febricated from 
an elastomeric material. 

[00156] in an exemplary embodiment, during the radial expansion and plastic deformation of the 
first and second tubular members. 1700 and 1716, tlie tubular sleeve 1732 is also radially expanded 
and plastically deformed. In an exemplary embodiment, as a resuh of the radial expansion, the tubular 
sleeve 1732 may be maintained in circumferential tension and the end portions, 1706 and 1722, of the 
first and second tubular members, 1700 and 1716, may be maintained in circumferential compression. 
Furthermore, in an exemplary embodiment, during and following the radial expansion and plastic 
deformation of the first and second tubular members, 1 700 and 1716, respectively: (a) tlie sealing 
members, 1756 and 1758, of the tubular sleeve 1732 engage and fluidicly seal the interface between 
the tubular sleeve and the end portions, 1706 and 1722, of the first and.second tubular members, (b) 
the internal tapered flanges, 1748 and 1750, of the tubular sleeve engage, and couple the tubular sleeve 
to, tlie end portions of the first and second tubular members, (c) the external tapered flanges, 1752 and 
1754, of the tubular sleeve engage, and couple the tubular sleeve to, the structure 32, and (d) the 
sealing member 1 760 engages and fluidicly seals the interface between the tubular sleeve and the 
structure. 

100157] In several exemplary embodiments, the first and second tubular members, 1 700 and 1 7 1 6, 
are radially expanded and plastically deformed using Ae expansion cone 34 in a conventional marmer 
and/c»- using one or more of the methods and apparatus disclosed in one or more of the following: (1) 
U.S. patMit application serial no. 09/454,139, attorney docket no. 2579 1 .03.02, fded on 12/3/1999, (2) 
U.S. patent application serial no. 09/510^13, attorney docket no. 25791.7.02, filed on 2/23/2000, (3) 
U.S. patent application serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, (4) 
U.S. patent application serial no. 09/440,338, attorney docket no. 25791.9.02, filed on 11/15/1999, (5) 
U.S. patait application serial no. 09/523,460, attorney docket no. 25791 . 1 1 .02, filed on 3/1 0/2000, (6) 
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U.S. patent application serial no. 09/512,895. attorney docket no. 25791.12.02, filed on 2/24/2000, (7) 
U.S. patent application serial no. 09/51 1,941, attorney docket no. 25791 .1 6.02. filed on 2/24/2000. (8) 
U.S. patent application serial no. 09/588,946, attorney docket no. 25791 .17.02, filed on 6/7/2000, (9) 
U.S. patent an)lication serial no. 09/559,122, attorney docket no. 25791 .23.02, filed on 4/26/2000, 
(10) PCX patent application saial no. PCT/USOO/18635. attorney docket no. 25791.25.02, filed on 
7/9/2000, (1 1)U.S. provisional patent application serial no. 60/162,671, attorney docket no. 25791.27, 
filed on 1 1/1/1999, (12) U.S. provisional patent application serial no. 60/154,047, attorney docket no. 
2579129, filed on 9/16/1 999, (13) U.S. provisional patent applicaUon serial no. 60/1 59,082, attoniQ' 
docket no. 25791.34, filed on 10/12/1999, (14) U.S. provisional patent application serial no. 
60/159,039. attorney docket no. 25791.36, filed on 10/12/1999, (15) U.S. provisional patent 
application serial no. 60/159,033, attorney docket no. 25791.37, filed on 10/12/1999, (16) U.S. 
provisional patent application serial no. 60/212,359, attorney docket no. 25791.38. filed on 6/19/2000, 
(1 7) U.S. provisional patent application serial no. 60/165,228, attomq' docket no. 25791 39, filed on 
1 1/12/1999, (18) U.S. provisional patent ^plication serial no. 60/221,443, attorney docket no. 
25791.45, filed on 7/28/2000, (19)U.S. provisional patent ^plication serial no. 60/221,645, attorney 
docket no. 25791.46. filed on 7/28/2000. (20) U.S. provisional patent application serial no. 
60/233.638. attorney docket no. 25791.47, filed on 9/18/2000, (21) U.S. provisional patent application 
serial no. 60/237.334, attorney docket no. 25791.48, filed on 10/2/2000, (22) U.S. provisional patent 
application serial no. 60^70,007, attorney docket no. 25791 .50. filed on 2/20/2001, (23) U.S. 
provisional patent application serial no. 60/262,434, attorney docket no. 25791.51, filed on 1/17/2001, 
(24) U.S. provisional patent application serial no. 60/259,486, attorney docket no. 25791 .52, filed on 
1/3/2001. (25) U.S. provisional patent application serial no. 60/303,740, attorney docket no. 25791.61, 
filed on 7/6/2001. (26) U.S. provisional patent application serial no. 60/313,453, attorney docket no. 
25791.59, filed on 8/20/2001, (27) U.S. provisional patent application serial no. 60/317,985, attorney 
docket no. 25791 .67, filed on 9/6/2001, (28) U.S. provisional patent application serial no. 
60/3318386, attorney docket no. 25791.67.02, filed on 9/10/2001, (29) U.S. utility patent application 
serial no. 09/969,922, attorney docket no. 25791 .69. filed on 1 0/3/200 1 , (30) U.S. utility patent 
application serial no. 10/016.467, attorney docket no. 25791.70, filed on 12/10/2001; (31) U.S. 
provisional patent application serial no. 60/343,674, attorney docket no. 25791 .68, filed on 
12/27/2001; (32) U.S. provisional i>atent application serial no. 60/346,309, attorney docket no 
25791.92, filed on 1/7/2002; (33) U.S. provisional patent application serial no. 60/372,048, attorney 
docket no. 25791.93, filed on 4/12C002; (34) U.S. provisional patent application serial no. 
60/380,147. attorney docket no. 25791.104, filed on 5/6/2002; (35) U.S. provisional patent application 
serial no. 60/387.486. attorney docket no. 25791.107. filed on 6/10/2002; (36) U.S. provisional patent 
application serial no. 60/387,961. attorney docket no. 25791.108, filed on 6/12/2002; and (37) U.S. 
provisional patait application s»ial no. 60/391.703, attorney dockrt no. 25791.90, filed on 6/26/2002. 
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the disclosures of which are incorporated herein by reference. 

[00158] In several alternative embodiments, the first and second tubular members, 1 700 and 1 7 1 6, 
are radially expanded and plastically deformed using other conventional metliods for radially 
expanding and plastically defonning tubular members such as, for example, mtemal pressurization 
and/or roller expansion devices such as, for example, tiiat disclosed in U.S. patent application 
publication no. US 2001/0045284 Al, the disclosure of which is incorporated herein by reference. 
[00159] The use of the tubular sleeve 1732 during (a) the threaded coupling of the first tubular 
member 1 700 to the second tubular member 1716, (b) the placement of the first and second tubular 
members in tlie structure 32, and (c) tlie radial expansion and plastic deformation of the first and 
second tubular members provides a number of significant benefits. For example, the tubular sleeve 
1732 protects the exterior surfaces of the end portions, 1706 and 1722, of the first and second tubular 
members, 1700 and 1716, during handling and msertion of the tubular members within the structure 
32. In this manner, damage to the exterior surfaces of the end portions, 1706 and 1722, of the first and 
second tubular member, 1 700 and 1 7 1 6, are prevented that could result in stress concentrations that 
could result in a catastrophic failure during subsequent radial expansion operations. Furthermore, the 
tubular sleeve 1732 provides an alignment guide that facilitates the msertion and threaded coupling of 
the second tubular member 1 7 1 6 to the first tubular member 1 700. lii this manner, misalignment that 
could result in damage to the threaded connections, 1712, 1714, 1726, and 1728, of the first and 
second tubular members, 1 700 and 1716, may be avoided. In addition, during the relative rotation of 
the second tubular member with respect to the first tubular member, required during the Areaded 
coupling of the first and second tubular members, the tubular sleeve 1732 provides an indication of to 
what degree the first and second tubular members are threadably coupled. For example, if the tubular 
sleeve 1 732 can be easily rotated, that would indicate that the fu-st and second tubular members, 1 700 
and 1716, are not fully threadably coupled and in intimate contact whh the internal flange 1736 of the 
tubular sleeve. Furthermore, tlie tubular sleeve 1732 may prevent crack propagation during the radial 
expansion and plastic deformation of the first and second tubular members, 1700 and 1716. In this 
manner, failure modes such as, for example, longitudinal cracks in the end portions, 1706 and 1 722, of 
the first and second tubular members may be limited in severity or elfaninated all together. In addition, 
after completing the radial expansion and plastic deformation of the fu^ and second tubular members, 
1700 and 1716, the tubular sleeve 16 may provide a fluid tight metal-to-metal seal between interior 
surface of the tubular sleeve and the extericw surfaces of the aid portions, 1706 and 1722, of the fu^ 
and second tubular m^ibers. In this manner, fluidic materials are prevented fi^om passing through fte 
threaded connections, 1712, 1714, 1726, and 1728, of the first and second tubular members, 1700 and 
1716, into the annulus between the first and second tubular membm and the structure 32. 
Furthenmore, because, following the radial expansion and plastic deformation of the first and second 
tubular members, 1700 and 1716, the tubular sleeve 1732 may be maintained in circumferential 
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tension and the end portions, 1706 and 1 722, ofthe first and second tubular members, 1700 and 1716, 
may be maintained in circumferential compression, axial loads and/or torque loads may be transmitted 
through the tubular sleeve. In addition, the tubular sleeve 1732 may also increase tlie collapse strength 
ofthe end portions, 1 706 and 1 722, of the first and second tubular members, 1 700 and 1 7 1 6. 
(00160J In an exemplaiy experimental implementation, following the radial expansion and plastic 
deformation ofthe first and second tubular members, 1 700 and 1716, and die tubular sleeve 1732. die 
threads, 1712, 1714, 1726, and 1728, ofthe end portions, 1706 and 1722, of the first and second 
tubular members were unexpectedly deformed such that a fluidic seal was unexpectedly fonned 
between and among the threads of the first and second tubular members. In this manner, a fluid tight 
seal was unexpectedly provided between the first and second tubular member, 1700 and 1716, due to 
the presence ofthe tubular sleeve 1732 during the radial expansion and plastic deformation ofthe end 
portions, 1706 and 1722, ofthe first and second tubular members, 

I00161I In an exemplary embodiment, tiie rate and degree of radial expansion and plastic 
deformation ofthe first and second tubular members, 1700 and 1716, and the tubular sleeve 1732 are 
adjusted to gmerate sufficient localized heating to result in amorphous bonding or welding ofthe 
threads, 1712, 1714, 1726, and 1728. As a result, the first and second tubular members, 1700 and 
1716. may be amorphously bonded resulting a joint between the first and second tubulais that is nearly 
metallurgical ly homogeneous. 

[00162] In an alternative embodiment, as iUustrated in Fig. 15c, i metallic foil 1762 of a suitable 
alloy is placed between and among the tlu^eads, 1712, 1714, 1726, and 1728, and during the radial 
expansion and plastic deformation of the first and second tubular members, 1700 and 1716, and the 
mbular sleeve 1732, localized heating of the region proximate the threads, 1712, 1714, 1726, and 
1 728, results in amorphous bonding or a brazing joint ofthe threads. As a resuh, die first and second 
tubular members, 1700 and 1 716, may be amorphously bonded resulting a joint between flie first and 
second tubulars that is nearly metallurgically homogeneous. 

[00163] h an exemplary embodiment, as illustrated in Fig. 1 6. a plurality of overlapping wellbore 
casing strings 1 800a- 1 800h, are positioned within a borehole 1 802 that traverses a subtenanean source 
1 804 of geothermal enorgy. In this manner, geothemial energy may then be extracted from the 
subtenanean source 1804 geotheimal energy using conventional methods of extraction. In an 
exemplary embodiment, one or more of the wellbore casing strings 1 800 inchide one or more of die 
first and second toibular members, 10,28,910,938, 1010, 1036, 1110, 1128, 1210, 1232, 1310, 1328, 
1410, 1430, 1510, 1516, 1610, 1632, 1700 and/or 1716, tiiat are coupled end-tc^end and include one 
or more of Ae tubular sleeves, 16, 110,210,310,410, 510,610,710, 810,918, 1018, 1116, 1216, 
1316, 1418, 1512, 1616 and/or 1732. 

I00164J In an exemplary embodimait, the wellbore casing strings, !800a-1800h, are radially 
expanded and plastically deformed in overlapping fashion within the borehole 1 802. 
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100165] For example, the wellbore casing string 1 800a is positioned within the borehole 1 802 and 
then radially expanded and plastically deformed. The wellbore casing string 1 800b is then positioned 
wifliin the borehole 1802 m overlapping relation to the wellbore casing string 1800a and flien radially 
expanded and plastically deformed. In this manner, a mono-diameter wellbore casing may be formed 
that includes the overlapping wellbore casmg strings 1 800a and 1800b. This process may then be 
repeated for wellbore casing strmgs 1 800c-l 800h. As a result, a mono-diam^er wellbore casing may 
be produced that extends j&om a surface location to the source 1 804 of geothermal energy in which tlie 
inside diameter of a passage 1806 defined by the interiors of the wellbore casing strings ISOOa-lSOOh 
is constant. In this manner, the geothermal energy from the source 1 804 may be efficiently and 
economically extracted. Furthermore, because variations ui the inside diameter of the wellbore casing 
strings 1 800 is eliminated by the resulting mono-diameter design, the depth of the borehole 1 802 may 
be virtually limitiess. As a result, using the teachings of the present exemplary embodiments, sources 
of geothermal energy can now be extracted from depths of over 50,000 feet 
[00166] In several exemplary embodiments, the vwUbore casing strings 1 800a-l 800h are radially 
e?q)anded and plastically deformed using the expansion cone 34 using one or more of the methods and 
apparatus disclosed in one or more of the following: (1) U.S. patent application serial no. 09/454,139, 
attorney docket no. 25791.03.02, filed on 12/3/1999, (2) U.S. patent application serial no. 09/510,913, 
attorney docket no. 25791 .7.02. filed on 2/23/2000, (3) U.S. patent ^plication serial no. 09/502^50, 
attorney docket no. 25791 .8.02, filed on 2/10/2000, (4) U.S. patent ^plication serial no. 09/440,338, 
attorney docket no. 25791 .9.02, filed on 1 1/15/1999, (5) U.S. patent application serial no. 09/523,460, 
attorney docket no. 25791 .1 1 .02, filed on 3/10/2000, (6) U.S. patent application serial no. 09/512,895, 
attorney docket no. 25 79 1 . 1 2.02, filed on 2/24/2000, (7) U.S. patent application serial no. 09/5 11 ,94 1 , 
attorney docket no. 25791.16.02, filed on 2/24/2000, (8) U.S. patent application serial no. 09/588,946, 
attorney docket no. 25791.17.02, filed on 6/7/2000, (9) U.S. patent application serial no. 09/559,122, 
attorney docket no. 25791 .23.02, filed on 4/26/2000, (10) PCX patertt application serial no. 
PCT/USOO/18635, attorney docket no. 25791 .25.02, filed on 7/9/2000, (1 1) U.S. provisional patent 
application serial no. 60/162,671, attorney docket no. 25791.27, filed on 1 1/1/1999, (12) U.S. 
provisional patent application serial no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999, 
(13) U.S. provisional patent application serial no. 60/159,082, attorney docket no. 25791.34, filed on 
10/12/1999, (14) U.S. provisional patent application serial no. 60/159,039, attorney docket no. 
2579136, filed on 10/12/1999, (15) U.S. provisional patent application serial no. 60/159,033, attorney 
docket no. 2579137, filed on 10/12/1999, (16) U.S. provisional pate«it application serial no. 
60/212,359, attorney docket no. 2579138, filed on 6/19/2000, (17) U.S. provisional patent application 
serial no. 60/165,228, attorney docket no. 25791 39, filed on 1 1/12/1999, (18) U.S. provisional patent 
application serial no. 60/221,443, attorney docket no. 25791 .45, filed on 7/28/2000, (19) U.S. 
provisional patent application serial no. 60/221,645, attorney docket no. 25791.46, filed on 7/28/2000, 
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(20) U.S. provisional patoit application serial no. 60/233,638, attorney docket no. 25791 .47, filed on 
9/1 8/2000, pi) U.S. provisional patent application serial no. 60/237,334, attorney docket no. 
25791.48, filed on 10/2/2000, (22) U.S. provisional patent application serial no. 60/270,007, attorney 
docket no. 25791.50, filed on 2/20/2001, (23) U.S. provisional patent application serial no. 
60/262,434, attorney docket no. 25791.51, filed on 1/17/2001, (24) U.S. provisional patent application 
serial no. 60/259,486, attorney docket no. 25791.52, filed on 1/3/2001, (25) U.S. provisional patent 
application serial no. 60/303.740. attorney docket no. 25791.61, filed on 7/6/2001, (26) U.S. 
provisional patent application serial no. 60/313,453, attorney docket no. 25791.59, fJed on 8/20/2001, 
(27) U.S. provisional patent application serial no. 60/317,985, attorney docket no. 25791.67, filed on 
9/6/2001, (28) U.S. provisional patent applicatiwi serial no. 60/3318,386, attorney docket no. 
25791 .67.02, filed on 9/10/2001. (29) U.S. utility patent appUcation serial no. 09/969,922, attorney 
docket no. 25791 .69, filed on 10/3/2001, (30) U.S. utility patent application serial no. 10/016,467, 
attorney docket no. 25791 .70, filed on 12/1 0/2001; (3 1) U.S. provisional patent application serial no. 
60/343.674. attorney docket no. 25791.68, filed on 12/27/2001; (32) U.S. provisional patent 
application serial no. 60/346,309, attorney docket no 25791.92, filed on 1/7/2002; (33) U.S. 
provisional patent application serial no. 60/372.048. attorney docket no. 25791.93. filed on 4/12/2002; 
(34) U.S. provisional patent application serial no. 60/380.147. attorney docket no. 25791.104, filed on 
5/6/2002; (35) U.S. provisional patent application s»ial no. 60/387,486, attorney docket no. 
25791 .107, filed on 6/10/2002; (36) U.S. provisional patent application serial no. 60/387,961, attorney 
docket no. 25791.108, filed on 6/12/2002; and (37) U.S. provisional patent application serial no. 
60/39 1 ,703, attorney docket no. 25791 .90, filed on 6/26/2002, the disclosures of which are 
incorporated herein by reference. 

I00167J Referring to Fig. 1 7a, a first tubular member 1900 defines a passage 1902 and a 
counterbore 1904 at an end portion 1906. The counterbore 1904 inchides non-tapered internal threads 
1908, and tapered internal threads 1 910. A second tubular member 1912 that defines a passage 1914 
includes a recessed portion 1916 at an end portion 1918 that includes non-tapered external threads 
1920 adapted to mate with the non-tapered internal threads 1908 of the counterbore of the first ttibular 
member, and tapered external threads 1922 adapted to mate with the tapered internal threads 1910 of 
the counterixmoftbe first tubular member. In an exemplary embodiment, the threads, 1908, 1910, 
1920, and 1922, are left-handed threads in order to prevent de-coupling of the firet and second ttibular 
members, 1900 and 1912, during handling of tubular membos. 

[001681 A ttibular sleeve 1924 that defines a passage 1926 for receiving the end portions. 1906 and 
1918, of the first and second ttibular members, 1900 and 1912, respectively, includes an mtemal flange 
1928 that mates with and is received within an annular recess 1930 fliat is defined between an end face 

1932 ofthe end pwtionofthe first ttibular member and an end fece 1934 of the recessed portion 1916 
of the end pwtion of tlie second ttibular member. In this manner, the tubular sleeve 1 924 is coupled to 
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the first and second tubular members, 1900 and 1912. 

(00169J An adjustable expansion cone 1936 supported by a support member 1938 may then 
lowered into the IHrst and second tubular members, 1900 and 1912, to a position proximate the vicinity 
of fte threads, 1908, 1910, 1920, and 1922. As illustrated in Fig. 17b, The expansion cone 1936 may 
then be controllably increased in size until the outside circumference of the expansion cone engages 
and radially expands and plastically deforms flie end portions of the first and second tubular members, 
1900 and 1912, proximate the expansion cone. The expansion cond 1936 may then be displaced in the 
longitudinal direction 1940 diereby radially expanding and plastically deforming the remaining 
portions of tlie first and second tubular members, 1900 and 1912, in the vicinity of the threads, 1908, 
1910, 1920, and 1922. In several exemplary embodiments, the amount of radial expansion ranged 
from less than about one percent to less than about five percent. 

[00170] After completing the radial expansion and plastic deformation of the portions 1 942 of the 
first and second tubular members, 1900 and 1912, in the vicinity of the threads, 1908, 1910, 1920, and 
1 922, the expansion cone 1936 may then be controllably reduced in size until the outside 
circumference of the expansion cone disengages from the portion of the second tubular above the 
portion of the second tubular member in the vicinity of the threads. In this manner, only the portions 
1942 of the first and second tubular members, 1900 and 1912, in the vicinhy of the threads, 1908, 
1910, 1920, and 1922, are radially expanded and plastically deformed. 

[00171] In several exemplary embodiments, the portions 1 942 of the first and second tubular 
members, 1900 and 1912, in the vicinity of the threads, 1908, 1910, 1920, are radially expanded and 
plastically deformed using one or more of the methods and apparatus disclosed in one or more of the 
followmg: (1) U.S. patent application serial no. 09/454,139, attorney docket no. 25791.03.02, filed on 
12/3/1999, (2) U.S. patent application serial no. 09/510,913, attorney docket no. 25791 .7.02, filed on 
2/23/2000, (3) U.S. patent application serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 
2/10/2000, (4) U.S. patent application serial no. 09/440,338, attorney docket no. 25791.9.02, filed on 
1 1/15/1999, (5) U.S. patent application serial no. 09/523,460, attorney docket no. 25791 . 1 1 .02, filed 
on 3/10/2000, (6) U.S. patent application serial no. 09/512,895, attorney docket no. 25791.12.02, filed 
on 2/24/2000, (7) U.S. patent application serial no. 09/51 1,941, attorney docket no. 25791 .16.02, filed 
on 2/24/2000, (8) U.S. patent application serial no. 09/588,946, attorney docket no. 25791.17.02, filed 
on 6/7/2000, (9) U.S. patent application serial no. 09/559,122, attorney docket no. 25791 .23.02, filed 
on 4/26/2000, (10) PCT patent application serial no. PCT/USOO/18635, attorney docket no. 
25791.25.02, filed on 7/9/2000, (1 1) U.S. provisional patent application serial no. 60/162,671, attorney 
docket no. 2579127. filed on 1 1/1/1999, (12) U.S. provisional patent application serial no. 
60/154,047, attomey docket no. 25791 29, filed on 9/16/1999, (13) U.S. provisional patent application 
serial no. 60/159,082, attomey docket no. 25791.34, filed on 10/12/1999, (14) U.S. provisional patent 
application serial no. 60/159,039, attomey docket no. 25791.36, filed on 10/12/1999, (15) U.S. 
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provisional patent application serial no. 60/1 59,033, attorney docket no. 25791 .37. filed on 
10/12/1999. (16) U.S. provisional patent application serial no. 60/212.359. attorney docket no 
25791.38. filed on 6/19/2000, (17) U.S. provisional patent application serial no. 60/165.228 atton,ey 
docket no. 25791.39. filed on 1 1/12/1999. (18) U.S. provisional patent application serial no. 
60/221 .443. attorney docket no. 25791 .45. filed on 7/28A2000. (1 9) U.S. pn>visional patent application 
senal no. 60/221.645. attorney docket no. 25791.46. filed on 7/28/2000. (20) U.S. provisional patent 
application serial no. 60/233.638. attorney docket no. 25791.47. filed on 9/18/2000, (21) U.S. 
provisional patent application serial no. 60/237.334. attorney docket no. 25791 .48. filed on 1 0/2/2000. 
(22) U.S. provisional patent appUcation serial no. 60/270.007, attorney docket no. 25791 .50, filed on ' 
2/20/2001. (23) U.S. provisional patent application serial no. 60/262,434, attorney docket no. 
25791.51. filed on 1/17/2001. (24) U.S. provisional patent application serial no. 60/259.486. attorney 
docket no. 25791.52, filed on 1/3/2001. (25) U.S. provisional patent application serial no. 60/303 740 
attorney docket no. 25791 .61. filed on 7/6^001. (26) U.S. provisional patent application serial no' 

60/313,453, attomey docket no. 25791.59,filed on 8^0/2001, (27)U.S. provisional patent application 
senal no. 60/3 1 7,985. attorney docket no. 2579 1 .67, filed on 9/6/2001. (28) U.S. provisional patent 
application serial no. 60/3318,386, attorney docket no. 25791.67.02, filed on 9/10/2001, (29) US 
utility patent application serial no. 09/969,922, attorney docket no. 25791.69. filed on lil/3/2001. (30) 
U.S. utility patent application serial no. 10/01 6,467. attorney docket no. 25791 .70. filed on 
12/10/2001; (3 1) U.S. provisional patent application serial no. 60/343,674. attorney docket no. 
25791.68, filed on 12/27/2001; (32) U.S. provisional patent application serial no. 60/346.309 attorney 
docket no 25791.92. filed on 1/7/2002; (33) U.S. provisional patent application serial no. 60/372 048 
atton^ey docket no. 25791.93, filed on 4/12/2002; (34) U.S. provisional patent application serial 'no. ' 
60/380.14.7. attorney docket no. 25791.104, filed on 5/6/2002; (35) US. provisional patent application 
serial no. 60/387.486. attorney docket no. 25791.107, filed on 6/10/2002; (36) U.S. provisional patent 
application serial no. 60/387.961, attorney docket no. 25791.108, filed on 6/12/2002; and (37) U.S. 
provisional patent application serial no. 60/391,703, attorney docket no. 25791.90, filed on 6/26/2002, 
the disclosures of which are incorporated herein by reference. 

I00172I As illustrated in Fig. 17c in an exemplary experimental i^nplementation, prior to the radial 
expansion and plastic deformation of the portions 1942 of the first and second tubular members, 1900 
and 1912. in the vicinity of the threads. 1908. 1910. 1920. and 1922. a variable gap 1944 is typil^ally 
present between the threads. 1908 and 1920. and I910and 1922. that may permit fluidic materials to 
pass there through. The gap 1944 may be present, for example, in the radial, longitudinal and/or 
circumferential directions. The leakage of fluidic materials through the gap 1944 can cause serious 
problems, for example, in the extraction of subterranean fluids during oil or gas exploration and 
production operations, during the tnmsport of hydrocarbons using underground pipelines, during the 
transport of pressurized fluids in a chemical processing plant, or withi, the heat exchanger tubes of a 
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power plant. 

[00173] In an exemplary experimental implementation, as illustrated in Fig. 17d, following the 
radial expansion and plastic deformation of tlie portion 1942 of the first and second tubular members, 
1900 and 1912, in the vicinity of the Areads, 1908, 1910, 1920, and 1922, the gap 1944 between the 
threads was unexpectedly eliminated thereby creating a fluid tight seal. As a result a fluid tight seal 
may be provided within the threads, 1908, 1910, 1920, and 1922, of the first and second tubular 
members, 1900 and 1912, without an elastomeric, or other conventional, sealing element present. 
[00174] Furdiermore, in an exemplary exp^-imental implementation, following the radial 
expansion and plastic deformation of the portions 1942 of the first aikd second tubular members, 1900 
and 1912, in the vicinity of the threads, 1908, 1910, 1920, and 1922, a fluid tight seal was also created 
between the interior circumference of the tubular sleeve 1 924 and the exterior circumferences of the 
first and second tubular members, 1900 and 1912. 

100175) Thus, the teachings of the present illustrative embodiments of Figs. Msrlld may also be 
used to provide a fluid tight seal between the first and second tubularmembers, 10, 28, 910, 938, 1010, 
1036, 1110, 1128, 1210, 1232, 1310, 1328, 1410, 1430, 1510, 1516, 1610, 1632, 1700 and/or 1716, 
that are coupled end-to-end and include one or more of the tubular sleeves, 16, 110, 210,310, 410, 
510,610,710, 810,918, 1018, 1116, 1216, 1316, 1418, 1512, 1616 and/or 1732. A fluid tight seal 
may tliereby be formed within the threaded connection between the adjacent tubular members and/or 
between the tubular sleeve and the adjacent tubular members. 

[00176] More generally, the teachings of the present illustrative embodiments may be used to solve 
the problem of providing a fluid tight seal between all types of tubular members such as, for example, 
wellbore casings, pipes, underground pipelines, piping used in the transport of pressurized fluids in a 
chemical processing plant, or within the heat exchanger tubes of a power plant 
[00177] Furthennore, the teachings of the present illustrative embodiments may be used to solve 
the problem of providing a fluid tight seal between all types of tubular members such as, for example, 
wellbore casings, chemical processing pipes and underground pipelines, without having to radially 
expand and plastically deform the entire length of the tubular membfers. Instead, only those portions of 
the tubular members proximate the tubular sleeve provided adjacent to the joint between the tubular 
members needs to be radially expanded and plastically deformed. Furthermore, in an exemplary 
embodiment, the amount of radial expansion and plastic deformation ranged from less than about one 
percent to less than about five perc^t. As a result, the amount of time and resources typically needed 
to perform the radial expansion and plastic deformation is economical. 

[00178] More generally, Ae teachings of the ex^nplary embodiments may be used to provide an 
inexpensive and reliable fluid tight seal between tubular members. In this manner, expensive and 
unreliable methods of providmg a fluid tiglit seal between tubular members such as, for example, those 
methods utilized in the chemical processing industries and in power plant heat exchangers may be 
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replaced with the teachings of the present ilhistrative embodiments. 

[00179J Furthermore, the teachings of the exemplary embodiments provide a method of radially 
expanding and plastically deforming the ends of adjacent coupled tubular members in which the 
freedom of movement of the adjacent ends of the coupled tubular members is constrained by the 
presence of the tubular sleeve. As a result, during the subsequent radial expansion process, the 
adjacent ends of die coupled tubular members are compressed into Ae plastic region of the stress-strain 
curve. Consequently, the material of the adjacent ends of the coupled tubular members such as, for 
example, the internal and external threads, flow into and fill any gaps or voids that may have existed 
within the junction of the coupled tubular members thereby providing a fluid tight seal. The creation 
of die fluid tight seal within the junction of the adjacent tubular members was an unexpected result that 
was discovered during experimental analysis and testing of the present exemplary embodiments. In 
fact, also unexpectedly, during a further exemplary analysis and testing of the present exemplary 
embodiments, a fluid tight seal was maintained within the junction between two adjacent tubulars 
deq>ite being bent over 60 degrees relative to one another. 

[00180] Thus the present exemplary embodiments will eliminate the need for expensive high 
precision threaded connection for tubular members in order to provide a fluid tight seal Instead, a 
fluid tight seal can now be provided using a combination of less expctnsive conventional threaded 
connection and a tubular sleeve that are then radially expanded to provide a fluid tight seal. Thus, the 
commercial application of the present exemplary embodiments will dramatically reduce the cost of oil 
and gas exploration and production. Furthermore, the teachings of the present exemplary embodiments 
can be extended to provide a fluid tight seal between adjacent tubular members in other applications 
such as, for example, und^ground pipelines, piping in chemical processing plants, and piping in power 
plants, in which conventional, inexpensive, piping with conventional threaded connections can be 
coupled together with a tubular sleeve and then radially expanded to provide an inexpensive and 
reliable fluid tight seal between the adjacent pipe sections. 

[00181] Referring to Figs. 18a and 18b, in an ahemative embodiment, a conventional rotary 
expansion tool 2000 may then loww^d into the first and second tubular members, 1900 and 1912, to a 
position proximate the vicinity of the threads, 1908, 1910, 1920, and 1922. In an exemplary 
embodiment, the rotary expansion tool 2000 may be, for example, a rotary expansion tool as disclosed 
in U.S. Patent Application Publication No. US 2001/0045284, published on November 29, 2001, the 
disclosure of which is incorporated herein by reference. 

[00182] As illustrated in Fig. 1 8b, The rotary expansion tool 2000 may then be coatrollabiy 
increased in size and operated until the outside circumference of the rotary expansion tool engages and 
radially e^qiands and plastically defonns the end portions of the first and second tubular members, 
1900 and 1912, proximate the expansion cone. The rotary expansion tool 2000 may then be displaced 
in the longitudinal direction 2002 thereby radially expanding and plastically defonning the remaining 
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portions of the first and second tubular members, 1900 and 1912, in the vicinity of the threads, 1908, 
1910, 1920, and 1922. In an exemplary embodiment, the amount of radial expansion is less than about 
five percent After completing the radial expansion and plastic defonnation of the portion 1942 of the 
first and second tubular members, 1900 and 1912, in the vicinity of the threads, 1908, 1910, 1920, and 
1922, the rotary expansion tool 2000 may then be controUably reduced in size until the outside 
circumference of the expansion cone disengages from the portion of the second tubular above the 
portion of the second tubular member in the vicini^ of the threads. In this manner, only the portions of 
the first and second tubular members, 1900 and 1912, in the vicinity of the threads, 1908, 1910, 1920, 
and 1922, are radially ^panded and plastically deformed. 

[001S3] More generally still, as illustrated in Fig. 19, the teachings of the present exemplary 
embodiments provide a method 2100 of providing a fluid tight seal between a pair of adjacent tubular 
members in which the location of a fluid leak may be detected in tlie junction between a pair of 
adjacent tubular members in step 2102. In an exemplary embodiment, in step 2102, a pressurized fluid 
may be injected through the adjacent coupled tubular members and the amount, if any, of any fluid 
leakage through the junctions between the adjacent tubular members monitored. 
[00184] If the amount of fluid leakage through the junctions of the adjacent tubular members 
exceeds a predetermined amount, then a tubular sleeve may then be coupled to and ov^lapping the 
junction between the adjacent tubular members in step 2104. And, finally, in step 21 06, the portions 
of the tubular members proximate the tubular sleeve may then be radially expanded. In this manner, a 
cost efficient and reliable method for repairing leaks in tlie junctions between adjacent tubular 
members may be provided. 

[00185] Referring to Fig. 20, in an exemplary embodiment, after radially expanding and plastically 
deforming the first and second tubular members, 1900 and 1912, and the tubular sleeve 1924, an 
energy source 2202 may be operably coupled to the second tubular member. The energy source 2202 
may include, for example, a source of electrical, acoustic, and/or tliermal energy. A controller 2204 
may also be operably coupled to the energy source 2202 for controlling the operation of the energy 
source. In an exemplary embodiment, the fu^st and second tubular members, 1900 and 1912, and the 
tubular sleeve 1924 are positioned within a borehole 2206 that traverses a subterranean formation 
2208, and the energy source 2202 and the controOer 2204 are positioned on the surface. 
[00186] During operation, electrical, acoustic, and/or thermal energy may then be transmitted 
dirough the first and second tubular members, 1900 and 1912, and the tubular sleeve 1924, using the 
energy source 2202 and controller 2204. In an exonplary embodiment, the first tubular member 1900 
may be q3erably coupled to an earth ground 2206 such as, for example, a subterranean fomiation. In 
this manner, the transmission of electrical, acoustic, and/or thermal energy throng the tubular 
membm, 1900 and 1912, and the tubular sleeve 1924, may be enhanced. The enhanced coupling of 
the first and second tubular members, 1900 and 1912, provided by die addition of die tubular sleeve 
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1924 during the radial expansion process, provides a enhanced conductive pathway for electrical, 
thermal, and/or acoustic energy. 

[00187J In an exemplary embodiment, the transmitted electrical, acoustic, and/or thermal energy 
may be used, for example, to transmit communication signals to downhole tools, heat the first and 
second tubular members, 1900 and 1912, and tubular sleeve 1924, and/or to inject energy into the 
surrounding subterranean formation. In this manner, information may be transmitted through the 
tubular membo^, 1900 and 1912, and tubular sleeve 1924 to downhole tools. As will be recognized 
by persons having ordinary skill in the art, the transmission of an electrical current through the first and 
second tubular members, 1900 and 1912, will cause resistance heating of the tubular members. In this 
manner, tlie surrounding subterranean fonnation may be heated to tliereby facilitate the extraction and 
recovery of hydrocarbons. 

100188] More generally, the teachings of the exemplary embodiment of Fig. 20 may be applied to 
one or more of the teaching$ of the exemplaiy embodiments of Figs, la-1 9 in order to transmit 
electrical, acoustic, and/or thermal energy through the corresponding radially expanded and plastically 
deformed tubular members and sleeves. In particular, the enhanced coupling of the tubular members 
of the exemplary embodim^ts of Figs, la-19, provided by the addition of the corresponding tubular 
sleeves during the radial expansion process, provides an enhanced conductive pathway for the 
transmission of electrical, thermal and/or acoustic energy through tiie radially expanded tubular 
members. 

[00189] More generally still, the teachings of Fig. 20 may applied! to the one or more of the 
teachings of the exemplary embodiments of Figs. 1 a-19 in order to transmit electrical, acoustic, and/or 
tliermal energy through the corresponding tubular members and sleeves, prior to the radial expansion 
and plastic deformation of the tubular members and sleeves. In particular, the enhanced coupling of 
the tubular members of die exemplary embodiments of Figs, la-19, provided by the addition of the 
corresponding tubular sleeves, prior to the radial expansion process, provides an enhanced conductive 
pathway for the transmission of electrical, thermal and/or acoustic energy through the radially 
expanded tubular members. 

{00190] A metliod of radially expandmg and plastically deforming a first tubular member and a 
second tubular member has been described that includes inserting an end of the first tubular member 
into an end of a tubular sleeve having an internal flange into abutment with the internal flange, 
inserting an end of the second tubular member into another end of the tubular sleeve, threadably 
coupling the ends of the first and second tubular member within the tubular sleeve until both ends of 
the first and second tubular members abut the internal flange of the tubular sleeve, and displacing an 
expansion cone through the interiors of the first and second tubular members. In an exemplary 
embodiment, the internal flange of the tubular sleeve is positioned between the ends of the tubular 
sleeve. In an exemplary embodnnent» the internal flange of the tubular sleeve is positioned at one end 
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of the tubular sleeve. In an exemplary embodiment, the tubular sleeve further includes one or more 
sealing members for sealing the interface between the tubular sleeve and at least one of the tubular 
members. In an exemplary embodiment, the method further includes placing the tubular members in 
anotlier structure, and displacing the expansion cone through the interiors of the first and second 
tubular members* In an exemplary embodimoit, the method further includes radially expanding the 
tubular sleeve into engagement with the structure. In an exemplary embodiment, the method further 
includes sealing an annulus between the tubular sleeve and the other structure. In an exemplary 
embodiment, the other structure comprises a wellbore. In an exemplary embodiment, the other 
structure comprises a wellbore casing. In an exemplary embodiment, die tubular sleeve further 
comprises a sealing element coupled to the exterior of tlie tubular sleeve. In an exemplary 
embodiment^ the tubular sleeve is metallic. In an exemplary embodiment, the tubular sleeve is non- 
metallic. In an exemplary embodiment, the tubular sleeve is plastic. In an exemplary embodiment, the 
tubular sleeve is ceramic. In an exemplary embodiment, the method further includes breaking the 
tubular sleeve. In an exemplary embodiment, the tubular sleeve includes one or more longitudinal 
slots. In an exemplary embodiment, the tubular sleeve includes one or more radial passages. 
[00191] A mediod of radially expanding and plastically deforming a first tubular member and a 
second tubular member has also been described that includes inserting an end of the first tubular 
member into an end of a tubular sleeve, coupling the end of the tubular sleeve to the end of the first 
tubular member, inserting an end of the second tubular member into anotlier end of the tubular sleeve, 
threadably coupling the ends of the first and second tubular mmber within the tubular sleeve, coupling 
the other end of the tubular sleeve to the end of the second tubular member, and displacing an 
expansion cone tiirough the interiors of the first and second tubular members. In an exemplary 
embodiment, coupling the ends of the tubular sleeve to the ends of the fost and second tubular 
members includes coupling the ends of the tubular sleeve to the ends of the first and second tubular 
members using locking rings. In an exemplary embodiment, coupling the ends of the tubular sleeve to 
the ends of the first and second tubular members using locking rings includes wedging the locking 
rings between the ends of the tubular sleeve and the ends of the first and second tubular members. In 
an exemplary embodiment, coupling the ends of the tubular sleeve to the ends of the first and second 
tubular members using locking rings includes afRxing the locking rings to the ends of the first and 
second tubular members. In an exemplary embodiment, the locking rmgs are resilient. In an 
exemplary embodiment, the lockmg rings are elastoraeric. In an exemplary embodiment, coupling tlie 
ends of the tubular sleeve to the ends of the first and second tubular members includes crimping the 
ends of the tubular sleeve onto the emds of the first and second tubular members. In an exemplary 
embodiment the tubular sleeve further includes one or more sealing members for sealing the interface 
between the tubular sleeve and at least one of the tubular members. In an exemplary embodiment, the 
method further includes placing the tubular members in anodier structure, and displacing the expansion 
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cone through the interiors of the first and second tubular members. In an exemplary embodiment, the 
method further includes radially expanding the tubular sleeve into engagement with the structure. In 
an exemplary embodiment, the method further includes sealing an animhis between the tubular sleeve 
and the other structure. In an exemplary embodiment, the other structure is a wellbore. In an 
exemplary embodiment, the other structure is a wellbore casing. In an exemplary anbodiraent, the 
tubular sleeve ftirther includes a sealing element coupled to the exterior of the tubular sleeve. In an 
exemplary embodiment, the tubular sleeve is metallic. In an exemplaiy embodiment, the tubular sleeve 
is non-metallic. In an exemplary embodiment, the tubular sleeve is plastic. In an exemplary 
embodiment, the tubular sleeve is ceramic. In an exemplaiy embodiment, the method further includes 
breaking the tubular sleeve. In an exemplary embodiment, the tubular sleeve includes one or more 
longitudinal slots. In an exemplary embodiment, the tubular sleeve includes one or more radial 
passages. 

{00192] A method of radially expanding and plastically deforming a first tubular member and a 
second tubular member has also been described that includes inserting an end of a tubular sleeve 
having an external flange into an end of the first tubular member until the external flange abuts the end 
of the first tubular member, inserting the other end of the tubular sleeve into an end of a second tubular 
member, threadably coupling the ends of the first and second tubular member widliin the tubular sleeve 
until both ends of the first and second tubular members abut the external flange of the tubular sleeve, 
and displacing an expansion cone through the interiors of the first and second tubular members. In an 
exemplary embodiment, the external flange of tlie tubular sleeve is positioned between the ends of the 
tubular sleeve. In an exemplary embodiment, the external flange of the tubular sleeve is positioned at 
one end of the tubular sleeve. In an exemplary embodiment, the tubular sleeve further includes one or 
more sealing members for sealing the interface between the tubular sleeve and at least one of the 
tubular members. In an exemplary embodiment, the method further includes placmg the tubular 
members in another structure, and displacing the expansion cone through the interiors of the first and 
second tubular members. In an exemplary embodiment, the other structure comprises a wellbore. In 
an exemplary embodiment, the other structure comprises a wellbore casing. In an exemplary 
embodiment, tlie tubular sleeve is metallic. In an exemplary embodiment, the tubular sleeve is non- 
metallic. In an exemplary embodiment, tlie tubular sleeve is plastic. In an exemplary embodiment, the 
tubular sleeve is ceramic. In an exemplary embodiment, the method further includes breaking the 
tubular sleeve. In an exemplary embodim^t, the tubular sleeve includes one or more longitudinal 
slots. In an exemplary embodiment, tiie tubular sleeve includes one or more radial passages. 
[00193] A method of radially expanding and plastically deforming a first tubular member and a 
second tubular member has also been described that includes ins^ting an end of the first tubular 
member into an ^d of a tubular sleeve having an internal flange into abutment with Ae intemal flange, 
inserting an end of the second tubular member into another end of the tubular sleeve into abutment 
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with the internal flange, coupling the ends of the first and second tubular member to the tubular sleeve, 
and displacing an expansion cone through the interiors of the first an4 second tubular members. In an 
exemplary embodiment, the internal flange of the tubular sleeve is positioned between the ends of the 
tubular sleeve. In an exemplary embodiment, the internal flange of the tubular sleeve is positioned at 
one end of the tubular sleeve. In an exemplary embodiment, the tubular sleeve further comprises one 
or more sealing members for sealing the interface between the tubular sleeve and at least one of the 
tubular members. In an exemplary embodiment, the method further includes placing the tubular 
members in another structure, and displacing the expansion cone through the interiors of the first and 
second tubular members. In an exemplary embodiment, tiie method further includes radially 
expanding the tubular sleeve into engag^ent with the structure. In an exemplary embodiment, the 
method further includes sealing an annulus betwe^ the tubular sleeve and the other structure. In an 
exemplary embodiment, the other structure is a wellbore. In an exemplary embodiment, the other 
structure is a wellbore casing. In an exemplary embodiment, the tubular sleeve further includes a 
sealing element coupled to the exterior of the tubular sleeve. In an exemplary embodiment, the tubular 
sleeve is metallic. In an exemplary embodiment, the tubular sleeve is non-metallic. In an exemplary 
embodiment, the tubular sleeve is plastic. In an exemplary embodiment, tlie tubular sleeve is ceramic. 
In an exemplary embodiment, the method further includes breaking the tubular sleeve. In an 
exemplary embodiment, the tubular sleeve includes one or more longitudinal slots. In an exemplary 
embodiment, the tubular sleeve includes one or more radial passages. In an exemplary embodiment 
coupling the ends of the first and second tubular member to the tubular sleeve includes heating tlie 
tubular sleeve and inserting the ends of the first and second tubular members into the tubular sleeve. In 
an exemplary embodiment, coupling the ends of the first and second tubular member to the tubular 
sleeve includes coupling the tubular sleeve to the ends of the first and second tubular members using a 
locking ring. 

100194] A method has been described that includes coupling an end of a first tubular member to an 
end of a tubular sleeve, coupling an end of a second tubular member to another end of tlie tubular 
sleeve, coupling the ends of the first and second tubular members, and radially expanding and 
plastically deforming the first tubular member and the second tubular member. In an exemplary 
embodiment, the tubular sleeve includes an mtemal flange. In an exemplary embodiment, coupling the 
end of the first tubular member to the end of the tubular sleeve includes inserting the end of the first 
tubular member into the end of the tubular sleeve into abutment with the internal flange. In an 
exemplary embodiment, coupling the end of the second tubular memb^ to the other end of the tubular 
sleeve includes inserting the end of the second tubular member into the other end of the tubular sleeve 
into abutment with the internal flange, hi an exemplaiy embodiment, coupling the end of the second 
tubular member to the other end of the tubular sleeve mcludes inseiting the end of the second tubular 
member into the other end of the tubular sleeve into abutment with flie internal flange. In an 
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exemplary embodiment, the tubular sleeve includes an external flange. In an exemplary embodiment, 
coupling the cad of the first tubular member to the end of the tubular sleeve includes inserting the end 
of the tubular sleeve into the end of the first tubular member until the end of the first tubular member 
abuts the external flange. In an exemplary embodiment, coupling the end of die second tubular 
member to the other end of the tubular sleeve includes inserting the oth^ end of the tubular sleeve into 
the end of the second tubular member until the end of the second tubular member abuts the external 
flange. In an exemplaiy embodiment, couplmg the end of the second tubular member to the other end 
of the tubular sleeve includes inserting tiie odier end of the tubular sleeve into the end of the second 
tubular member until the end of the second tubular member abuts the external flange. In an exemplary 
embodiment, coupling the end of the first tubular member to the end of the tubular sleeve includes 
inserting a retaining rmg between the end of the first tubular member and the end of the tubular sleeve. 
In an exemplary embodiment, coupling the end of the second tubular member to the otiier end of the 
tubular sleeve includes inserting another retaining ring between the end of the second tubular member 
and the other end of the tubular sleeve. In an exemplaiy embodiment, coupling the end of the second 
tubular member to the other end of the tubular sleeve includes inserting a retaining ring between the 
end of the first tubular member and the other end of the tubular sleeve. In an exemplary embodiment, 
the retaining ring is resilient In an exemplary embodiment, the retairiing ring and the other retaining 
ring are resilient In an exemplary embodiment, the retaining ring is resilient. In an exemplary 
embodiment, coupling the end of the first tubular member to tlie end of the tubular sleeve includes 
deforming the end of the tubular sleeve. In an exemplary embodiment, coupling the end of the second 
tubular member to the other end of the tubular sleeve includes deforming the other end of the tubular 
sleeve. In an exemplary embodiment, coupling the end of the second tubular member to the other end 
of the tubular sleeve includes defomiing the other end of the tubular sleeve. In an exemplary 
embodiment, coupling the end of the fu-st tubular member to the end;of the tubular sleeve includes 
coupling a retaining ring to the end of the fu-st tubular member. In an exemplar}' embodiment, 
coupling the end of the second tubular member to the otlier end of the tubular sleeve includes coupling 
another retaining rmg to the end of the second tubular member. In an exemplary embodiment, 
coupling tlie end of the second tubular member to the other end of the tubular sleeve includes coupling 
a retaining ring to the end of the second tubular member. In an exemplary embodiment, the retaining 
ring is resilient In an exemplary embodiment, the retaining ring and the other retaining ring are 
resilient In an exemplary embodiment, the retaining ring is resilient In an exemplary embodiment, 
coupling the end of the first tubular member to the end of the tubular sleeve includes heatmg the end of 
the tubular sleeve, and kiserting the end of the first tubular member into the end of the tubular sleeve. 
In an exemplary embodiment, coupling the end of the second tubular member to the odier end of the 
tubular sleeve includes beating the other end of the tubular sleeve, and inserting the end of the second 
tubular member into the other end of the tubular sleeve. In an exemplaiy embodiment, coupling the 
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end of the second tubular member to the other end of the tubular sleeve includes heating the other end 
of the tubular sleeve, and inserting the end of the second tubular member into the other end of the 
tubular sleeve. In an exemplary embodiment, coupling the end of the first tubular member to the end 
of the tubular sleeve includes inserting the end of the first tubular member into the end of the tubular 
sleeve, and latching the end of the first tubular member to the end of the tubular sleeve. In an 
exemplary embodiment, coupling the end of the second tubular member to the other end of the tubular 
sleeve includes inserting the end of the second tubular member into tlie end of the tubular sleeve, and 
latching the end of the second tubular member to the other end of thp tubular sleeve. In an exemplary 
embodiment, coupling the end of the seccxid tubular member to &e other end of the tubular sleeve 
includes inserting the end of the second tubular member into the end of the tubular sleeve, and latching 
tlie end of the second tubular member to the other end of the tubular sleeve. In an exemplary 
embodiment, the tubular sleeve further comprises one or more sealing members for sealing the 
interface between the tubular sleeve and at least one of the tubular members. In an exemplary 
embodunent, the method further includes placing the tubular members in another structure, and then 
radially expanding and plastically deforming the first tubular member and the second tubular member. 
In an exemplary embodiment, the method further includes radially expanding the tubular sleeve into 
engagement with the structure. In an exempiaiy embodiment, the method further includes sealing an 
annulus between the tubular sleeve and the odier structure. In an exemplary embodiment, the other 
structure is a wellbore. In an exemplary embodiment, the other structure is a wellbore casing. In an 
exemplary embodiment, the tubular sleeve further includes a sealing element coupled to die exterior of 
the tubular sleeve. In an exemplary embodiment, the tubular sleeve is metallic. In an exemplary 
embodiment, the tubular sleeve is non-metallic. In an exemplary embodiment, the tubular sleeve is 
plastic. In an exemplary embodiment, the tubular sleeve is ceramic. In an exemplary embodiment, the 
method further includes breaking the tubular sleeve. In an exemplary embodiment, the tubular sleeve 
includes one or more longitudinal slots. In an exemplary ^bodimept, the tubular sleeve includes one 
or more radial passages. In an exemplary embodiment, radially expanding and plastically deforming 
the first tubular member, the second tubular member, and the tubular sleeve includes displacing an 
expansion cone within and relative to the first and second tubular members. In an exemplary 
embodiment, radially expanding and plastically deforming the first tubular member, the second tubular 
member, and the tubular sleeve includes applying radial pressure to the interior surfaces of the first and 
second tubular member using a rotating member. In an exemplary embodiment, the method further 
includes amorphously bonding the first and second tubular member3 during the radial expansion and 
plastic deformation of the first and second tubular members. In an exemplary embodiment, the method 
further includes welding the first and second tubular members during the radial expansion and plastic 
deformation of the first and second tubular members. In an exemplary embodiment, the method furtiier 
includes providing a fluid tight seal within die threaded coupling between the first and second tubular 
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m^bers during tiie radial expansion and plastic deformation of the first and second ttibular members. 
In an exemplary embodiment, the method fiirtiier includes placing the tubular sleeve in circumferential 
tension, placing die end of the first tubular member in circumferential compression, and placing the 
end of the second tubular member in circumferential compression. In an exemplary embodiment, the 
method fiirther includes placing the tubular sleeve in circumferential compression, placing die end of 
the first tubular member in circumferential tension, and placing the end of the second tubular member 
in circumferential tension. In an exemplary embodiment, radially expanding and plastically deforming 
the first tubular member and the second tubular member includes radially expanding and plastically 
deforming only the portions of the first and second members proximate the tubular sleeve. In an 
exemplary embodiment, the method further includes providing a fluid tight seal between the tubular 
sleeve and at least one of the first and second tubular members. In an ex^nplary embodiment, the first 
tubular member includes internal threads, and the second tubular member includes external threads that- 
engage the internal threads of the first tubular member. In an exemplary embodiment, radially 
expanding and plastically deforming the first tubular member and the second tubular member includes 
radially expanding and plastically deforming only the portions of the first and second members 
proximate the threads of the first and second tubular members. In an exemplary embodiment, the 
method fiirther includes providing a fluid tight seal between the threads of the first and second tubular 
members. In an exemplary embodiment, the method fiirther includes providing a fluid tight seal 
between the tubular sleeve and at least one of tiie first and second tubular members. In an exemplary 
embodiment, fte fu^ and second tubular members are wellbore casings. In an exemplary embodiment, 
the first and second tubular members are pipes. 

I00195J A method has been described that includes providing a tubular sleeve including an intemal 
flange positioned between the ends of the tubular sleeve, inserting an end of a first tubular member into 
an end of the tubular sleeve into abutment with the intemal flange, inserting an end of a second tubular 
member into another end of the tubular sleeve into abutment the intemal flange, threadably coupling 
the ends of the first and second tubular members, radially expanding and plastically deforming the first 
tubular member and the second tubular member, placing the tubular sleeve in circumferential tension, 
placing the end of the first tubular member in circumferential compression, and placing the end of the 
second tubular member in circumferential compression. 

[00196] A method has been described that includes providbg a tubular sleeve including an 
extonal flange positioned between the ends of the tubular sleeve, inserting an end of the tubular sleeve 
into an end of a first tubular member until the end of the first tubular member abuts with the external 
flange, inserting another end of the tubular sleeve into an end of the second tubular member until the 
end of the second tubular mmber abuts the extemal flange, threadably coupling the ends of the first 
and second tubular members, radially expandmg and plastically deforming the first tubular member 
and the second tubular member, placing die tubular sleeve in circumferential compression, placing the 
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end of the first tubular member in circumferential tension, and placing the end of the second tubular 
member in circumferential tension. 

[00197) A method has been described ftiat includes providing a tubular sleeve including an internal 
flange positioned between the ends of the tubular sleeve, inserting an end of a first tubular member into 
an end of the tubular sleeve into abutment with the internal flange, inserting an end of a second tubular 
member into another end of the tubular sleeve into abutment the internal flange, threadably coupling 
the ends of the first and second tubular members, radially expandmg and plastically deforming only the 
portions of the first tubular member and the second tubular-member proximate the threads of the first 
and second tubular members, placing the tubular sleeve in circumferential tension, placing the end of 
the first tubular member in circumferential compression, and placing the end of the second tubular 
member in circumferential compression. 

[00198] A method has been described that includes providing a tubular sleeve including an 
external flange positioned between the ends of the tubular sleeve, inserting an end of the tubular sleeve 
into an end of a first tubular member until the end of the first tubular member abuts with the external 
flange, inserting another end of the tubular sleeve into an end of Ae second tubular member until the 
end of the second tubular member abuts the external flange, threadably coupling the ends of the furst 
and second tubular m^bers, radially expanding and plastically defcmning only the portions of die first 
tubular member and the second tubular member proximate the threads of the first and second tubular 
members, placing the tubular sleeve in circumferential compression, placing the end of the first tubular 
member in circumferential tension, and placing the end of the second tubular member in 
circumferential tension. 

[OOIWJ An apparatus has been described that includes a tubular sleeve, a first tubular member 
coupled to an end of the tubular sleeve, and a second tubular member coupled to another end of the 
tubular sleeve, to an exemplary embodiment, the tubular sleeve is in circumferential tension, tlie end 
portion of the first tubular member is in circumferential compression, and the end portion of the second 
tubular member is in circumferential compression. In an exemplary embodiment, the tubular sleeve is 
in circumferential compression, the end portion of the first tubular member is in circumferential 
tension, and the end portion of the second tubular member is in circumferential tension. In an 
exemplary embodunent, the tubular sleeve includes an internal flange. In an exemplary embodiment, 
the end portion of the first tubular member is received within an end of the tubular sleeve, and the end 
portion of the second tubular member is received within another end of the tubular sleeve. In an 
exemplary embodiment, the end portions of the first and second tubular members abut tiie internal 
flange of the tubular sleeve. In an exemplary embodiment, the end portion of the first tubular member 
is received wiAin an end of the tubular sleeve. In an exemplary embodim^t, the end portions of the 
first and second tubular members abut the internal flange of the tubular sleeve. In an exemplary 
embodiment, the end portion of the second tubular member is received within an end of the tubular 
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sleeve. In an exemplary embodiment, the end portions of tiie first and second tubular members abut 
the internal flange of the tubular sleeve. In an exraiplary embodiment, the internal flange of the 
tubular sleeve is positioned between the ends of the tubular sleeve. Ii> an exemplary embodiment, the 
internal flange of the tubular sleeve is positioned at an end of the tubular sleeve. In an exemplary 
embodiment, the tubular sleeve includes an external flange. In an exemplary embodiment, an end 
portion of the tubular sleeve is received within fte first tubular member; and another end portion of the 
tubular sleeve is received within the end portion of the second tubulaf member. In an exemplary 
embodiment, the end portions of the first and second tubular members abut the external flange of the 
tubular sleeve. In an exemplaiy embodiment, an end portion of the tubular sleeve is received within 
tlie end portion of the first tubular member. In an exemplary embodiment, the end portions of die first 
and second tubular members abut the external flange of the tubular sleeve. In an exemplary 
embodiment, an end portion of the tubular sleeve is received within the end portion of the second 
tubular member. In an exemplary embodiment, the end portions of the first and second tubular 
members abut the external flange of the tubular.sleeve. In an exemplary embodiment, the external 
flange of the tubular sleeve is positioned between the ends of the tubular sleeve. In an exemplary 
embodiment the external flange of the tubular sleeve is positioned at an end of the tubular sleeve. In 
an exemplary embodiment, the tubular sleeve further comprises one pr more sealing members for 
sealing die interface between the tubular sleeve and at least one of the tubular members. In an 
exemplary embodiment, the apparatus further includes a retaining ring positioned between the end of 
die first tubular member and the end of the tubular sleeve. In an exemplary embodiment, the apparatus 
further includes another retaining ring positioned between tlie end of the second tubular member and 
the other end of the tubular sleeve. In an exemplary embodiment, the apparatus further includes a 
retaining ring positioned between the end of the first tubular member and the other end of the tubular 
sleeve. In an exemplary embodiment, the retaining ring is resilient In an exemplary embodiment, the 
retaining ring and the other retaining ring are resilient In an exemplary embodiment, the retaining ring 
is resilient In an exemplary embodiment, the end of the tubular sleeve is deformed onto the end of the 
first tubular member. In an exemplary embodiment, the otlier end of the tubular sleeve is deformed 
onto the end of the second tubular member. In an exemplary embodiment, the other end of the tubular 
sleeve is deformed onto the end of die second tubular member. In an exemplary embodiment, tlie 
apparatus further includes a retaining ring coupled to the end of the first tubular member for retaining 
the tubular sleeve onto the end of the first tubular member. In an exemplary embodiment, the 
apparatus further includes another retaining ring coupled to the end of the second tubular member for 
retaining the other end of the tubular sleeve onto the end of the second tubular member. In an 
exemplary embodiment, the apparatus furdier includes a retaming ring coupled to the end of the second 
tubular member for retaining the oth^ end of the tubular sleeve onto the end of the second tubular 
member. In an exemplary embodiment, the retaining ring is resilient In an exemplary embodiment, 
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the retaining ring and the other retaining ring are resilient In an exemplary embodiment, the retaining 
ring is resilient. In an exemplary embodiment, the apparatus further includes a locking ring for 
coupling the end of the first tubular member to Ae end of the tubular sleeve. In an exemplary 
OTibodiment, the apparatus further includes another locking ring for coupling the end of the second 
tubular member to the other end of the tubular sleeve. In an exemplaiy embodiment, the apparatus 
further includes a locking ring for coupling tlie end of the second tubular member to the other end of 
the tubular sleeve. In an exemplary embodiment, tiie apparatus further includes a structure for 
receivmg the first and second tubular members and the tubular sleeve^ and tiie tubular sleeve contacts 
fte interior surface of the structure. In an exemplary embodiment, tbt tubular sleeve further includes a 
sealing member for fluidicly sealing the interface between the tubular sleeve and the structure. In an 
exemplary embodiment, the other structure is a wellbore. In an exemplary embodiment, the other 
structure is a wellbore casing. In an exemplary embodiment, the tubular sleeve further includes a 
sealing element coupled to the exterior surface of the tubular sleeve. In an exemplary embodiment, fte 
tubular sleeve is metallic. In an exemplary embodiment, the tubular sleeve is iion-metalliQ. In an 
exemplary embodiment, the tubular sleeve is plastic. In an exemplary embodiment, the tubular sleeve 
is ceramic. In an exemplary embodiment, the tubular sleeve is frangible. In an exemplary 
embodiment, the tubular sleeve includes one or more longitudinal slots. In an exemplary embodiment, 
the tubular sleeve includes one or more radial passages. In an exemplary embodiment, the first and 
second tubular members are amorphously bonded. In an exemplary embodiment, the first and second 
tubular members are welded. In an exemplary embodiment, the internal threads of the first tubular 
member and tlie internal threads of the second tubular member together provide a fluid tight seal. In an 
exemplary embodiment, only the portions of the first and second tubular members proximate the 
tubular sleeve are plastically deformed, hi an exemplary embodiment, a fluid tight seal is provided 
between tlie tubular sleeve and at least one of the fnst and second tubular members. In an exemplary 
embodiment, the fu*st tubular member includes internal threads; and A\4ierein the second tubular 
member includes external threads that engage the internal threads of the furst tubular member. In an 
exemplary embodiment, only tlie portions of the first and second members proximate the threads of die 
first and second tubular members are plastically deformed. In an exemplary embodiment, a fluid tight 
seal is provided between the threads of the fu*st and second tubular members. In an exemplary 
embodiment, a fluid tight seal is provided between the tubular sleeve and at least one of the first and 
second tubular members. 

100200] An apparatus has been described that includes a tubular sleeve including an internal flange 
positioned between die ^ds of tiie tubular sleeve, a first tubular member received within an end of the 
tubular sleeve in abutment with the internal flange that comprises ii^temal threads, and a second tubular 
member received within another end of the tubular sleeve in abutment with the internal flange that 
comprises external threads that engage the internal threads of the first tubular member. The tubular 
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sleeve is in circumferential tension, the end of first tubular member is in circumferential compression, 
and the end of the second tubular member is in circumferential compression. 
[00201] An apparatus has been described that includes a tubular sleeve comprising an external 
flange positioned beUveen tiie ends of the tubular sleeve, a first tubular member that receives an end of 
the tubular sleeve and abuts the external flange that comprises internal threads, and a second tubular 
member that receives another end of the tubular sleeve that abuts the external flange that comprises 
external threads that engage the internal threads of the first tubular member. Hie tubular sleeve is in 
circumferential compression, the first tubular member is in circumferential tension, and the second 
tubular member is in circumferential tension. 

[00202] An apparatus has been described that includes a tubular sleeve comprising an internal 
flange positioned between the ends of the tubular sleeve, a first tubular member received within an end 
of the tubular sleeve in abutment with the internal flange that comprises internal threads, and a second 
tubular member received within another end of the tubular sleeve in abutment with the internal flange 
that comprises external threads that engage the internal tlireads of the first tubular member. The 
tubular sleeve is in circumferential tension, the end of first tubular mefnber is in circumferential 
compression, the end of the second tubular member is in circumfo^ntjal compression, a fluid tight seal 
is provided between the tubular sleeve and at least one of the first and second tubular members, and a 
fluid tight seal is provided between tiie threads of the first and second tubular members. 
[00203] An apparatus has been described that includes a tubular sleeve comprising an external 
flange positioned between the ends of the tubular sleeve, a first tubulair member that receives an end of 
the tubular sleeve and abuts the external flange that comprises interna] threads, and a second tubular 
member that receives another end of the tubular sleeve that abuts the external flange that comprises 
external threads that engage the internal threads of the first tubular member. The tubular sleeve is in 
circumferential compression, the fvsi tubular member is in circumferential tension, the second tubular 
member is in circumferential tension, a fluid tight seal is provided between the tubular sleeve and at 
least one of the first and second tubular members, and a fluid tight seal is provided between the threads 
of the first and second tubular members. 

[00204] A method of extracting geothermal energy from a subterranean source of geothennal 
energy has been described that includes drilling a borehole that traverses the subterranean source of 
geothermal energy, positioning a first casing string within the borehole, radially expanding and 
plastically deforming the fu^ casing string within the borehole, positioning a second casing string 
withm the borehole that traverses the subterranean source of geothermal energy, overlapping a portion 
of the second casing string with a portion of the first casing string, radially expanding and plastically 
deforming the second casing string witfam the borehole, and extracting geothermal energy from the 
subterranean source of geothermal energy using the first and second casing strings. In an exemplary 
embodimrat, the interior diameter of a passage defined by the first and second casing strings is 
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constant In an exemplary embodiment, at least one of the first and second casing strings includes a 
tubular sleeve, a first tubular member coupled to an end of the tubular sleeve comprising internal 
threads at an end portion, and a second tubular member coupled to another end of the tubular sleeve 
comprising external threads at an end portion tiiat ^gage the internal 'threads of the end portion of tlie 
first tubular member. 

(00205] A metiiod of extracting geothennal energy fiom a subterranean source of geothermal 
energy has been described that includes drilUng a borehole that traverses the subterranean source of 
geothennal energy, positioning a first casing string within the borehole, radially expanding and 
plastically defonning the first casing string within the borehole, positioning a second casing string 
within the borehole that traverses the subterranean source of geotheniial energy, overlapping a portion 
of the second casing string with a portion of the first casing strbig, racially expanding and plastically 
defonning the second casing string within the borehole, and extracting geothermal energy from the 
subterranean source of geothermal energy using the first and second casing strings, the interior 
diameter of a passage defined by the first and second casing strings 13 constant, and at least one of the 
first and second casing strings includes a tubular sleeve comprising an internal flange positioned 
between the ends of the tubular sleeve, a first tubular member received within an end of the tubular 
sleeve in abutment with the internal flange that comprises internal tfaijeads, and a second tubular 
member received witliin anodier end of the tubular sleeve in abutment witii the internal flange that 
comprises external threads that engage the internal threads of the first tubular member. 
[00206] A method of extracting geothermal energy from a subterranean source of geothermal 
energy has been described that includes drilling a borehole that traverses the subterranean source of 
geothermal energy, positioning a first casing string within the borehole, radially expanding and 
plastically deforming the first casing string withm die borehole, positioning a second casing string 
within the borehole that traverses the subterranean source of geothermal energy, overlapping a portion 
of the second casing string with a portion of the first casing string, radially expanding and plastically 
deforming the second casing string witliin tlie borehole, and extractmg geotliermal energy from the 
subtenanean source of geothermal energy using the fffst and second casing strings. The interior 
diameter of a passage defined by the fust and second casing strings is constant, and at least one of the 
first and second casing string? include: a tubular sleeve comprising an external flange positioned 
between die ends of the tubular sleeve, a first tubular member that receives an end of the tubular sleeve 
that abuts external flange that comprises mtemal threads, and a second tubular member that receives 
anodier end of the tubular sleeve that abuts the external flange that comprises external threads that 
engage the internal du^ds of the first tubular member. 

[00207] A method of extracting geothermal energy from a subteiranean source of geothermal 
energy has been described that includes drilling a borehole diat travorses the subterranean source of 
geothermal energ}', positioning a fust casing string within the borehole, radially expanding and 
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plastically deforming the first casing string within the borehole, positioning a second casing string 
within the borehole that traverses the subtennanean source of geothermaJ energy, overlapping a portion 
of the second casing string with a portion of the first casing string, radially expandmg and plastically 
deforming the second casing string within the borehole, and extracting geothermal energy from the 
subtenanean source of geothermal energy using the first and second casing strings. The interior 
diameter of a passage defined by the first and second casing strings is constant, and at least one of the 
first and second casing strings include a tubular sleeve comprising an internal flange positioned 
between the ends of the tubular sleeve, a first tubular member received within an end of the tubular 
sleeve in abutment with the internal flange that comprises internal threads, and a second tubular 
member received within another end of the tubular sleeve in abutment with the internal flange that 
comprises external threads that engage the internal threads of the first tubular member. The tubular 
sleeve is in circumferential tension, the first tubular member is in circumferential compression, the 
second tubular member is in circumferential compression, a fluid tight seal is provided between the 
tubular sleeve and at least one of the first and second tubular members, and a fluid tight seal is 
provided between the threads of the first and second tubular members. 

100208] A method of extracting geothermal energy firom a subterranean source of geotiiermal 
energy has been described that includes drilling a borehole that traverses the subterranean source of 
geothermal energy, positioning a first casing string within the borehole, radially expanding and 
plastically deforming the first casing string wtthm the borehole, positioning a second casing string 
within the borehole that traverses the subterranean source of geothermal energy, overlapping a portion 
of the second casing string with a portion of tlie first casing string, radially expanding and plastically 
deforming the second casing string within the borehole, and extracting geothermal energy from the 
subterranean source of geodiermal energy using the first and second casing strings. The interior 
diameter of a passage defined by the first and second casing strings is constant, and wherein at least 
one of the first and second casing strings include a tubular sleeve coqiprising an external flange 
positioned between the ends of the tubular sleeve, a fu-st tubular member that receives an end of die 
tubular sleeve that abuts external flange that comprises internal threads, and a second tubular member 
fliat receives another end of the tubular sleeve that abuts the external flange that comprises external 
threads that engage the intemal threads of the first tubular member. The tubular sleeve is in 
circumferential compression, the first tubular member is in circumferential tension, the second tubular 
member is in circumferential tension, a fluid tight seal is provided be^een the tubular sleeve and at 
least one of the first and second tubular members, and a fluid tight seal is provided between the threads 
of die first and second tubular members. 

[00209] An apparatus for extracting geothermal energy Srom a subterranean source of geothermal 
energy has been described that includes a borehole that traverses the subterranean source of geothermal 
energy, a first casing string positioned within the borehole, and a second casing positioned widiin the 
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borehole diat overlaps with the first casing string that traverses the subterranean source of geothennal 
energy. The first casing string and the second casing string are radially expanded and plastically 
deformed within the borehole. In an exemplaiy embodiment, the interior diameter of a passage defined 
by the first and second casing strings is constant. In an exemplary embodiment, at least one of the first 
and second casing strings include a tubular sleeve, a first tubular member coupled to an end of the 
tubular sleeve ccHnprising internal threads at an end pcHrtion» and a second tubular member coupled to 
another end of the tubular sleeve comprising external threads at an end portion that engage the internal 
direads of the end portion of the first tubular member. 

[00210] An apparatus for extracting geothermai energy from a subterranean source of geothennal 
energy has been described that includes a borehole that traverses the subterranean source of geotheimal 
energy, a first casing string positioned within the borehole, a second casing string within the borehole 
that traverses the subterranean source of geothennal energy that overlaps with the first casing strmg. 
The first and second casing strings are radially expanded and plastically deformed within the borehole, 
die inside diameter of a passage defined by the first and second casinjg strings is constant, and at least 
one of the first and second casing strings includes a tubular sleeve comprising an internal flange 
positioned between the ends of the tubular sleeve, a first tubular mmber received within an end of the 
tubular sleeve in abutment with the internal flange that comprises internal threads, and a second tubular 
member received within another end of the tubular sleeve in abutment with the internal flange that 
comprises external threads that engage the internal threads of the first tubular member. 
[0021 1] An apparatus for extracting geodiermal energy from a subterranean source of geothermai 
energy has been described a borehole that traverses the subterranean source of geothermai energy, a 
first casing string positioned within the borehole, and a second casing string positioned within the 
borehole that traverses the subterranean source of geothermai energy that overlaps with the first casing 
string. Tlie interior diameter of a passage defined by the first and second casing strings is constant, and 
wherein at least one of the first and second casing strings include: a tubular sleeve comprising an 
external flange positioned between the ends of the tubular sleeve, a first tubular member that receives 
an end of the tubular sleeve that abuts external flange that comprises internal threads, and a second 
tubular member tliat receives another end of the tubular sleeve that abuts the external flange that 
comprises external threads that engage the internal threads of the first tubular member. 
[00212] An apparatus for extracting geothermai energy from a subterranean source of geothermai 
energy has been described diat includes a borehole that traverses the subterranean source of geothermai 
energy, a first casing string positioned within the borehole, and a se(k>nd casing string within the 
borehole that traverses the subterranean source of geothermai energy fliat overlaps with the first casing 
string. The first and second casing strings are radially expanded and plastically deformed within the 
borehole. The inside diameter of a passage defined by the first and second casing strings is constant, 
and at least one of tlie first and second casing strings include: a tubular sleeve comprising an internal 
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flange positioned between the ends of the tubular sleeve, a first tubular member received within an end 
of the tubular sleeve in abutment with the internal flange that comprises internal threads, a secx)Dd 
tubular membw received within another end of the tubular sleeve in abutment with the internal flange 
that comprises external threads that engage the internal threads of the first tubular member, the tubular 
sleeve is in circumferential tension, the first tubular member is in circumferential compression, the 
second tubular member is m circumferential compression, a fluid tight seal is provided between the 
tubular sleeve and at least one of the first and second tubular member?, and a fluid tight seal is 
provided betwe^ the threads of the first and second tubular members. 

1002131 An apparatus for extracting geothermal energy from a subterranean source of geothemial 
energy has been described that includes a borehole that traverses the subterranean source of geothermal 
energy, a first casing string positioned within the bor^ole, and a second casing string positioned 
within the borehole that traverses the subterranean source of geothem^l energy tiiat overlaps witli the 
first casing string. Tlie interior diameter of a passage defined by the fjrst and second casing strings is 
constant, and at least one of ftie first and second casing strings include: a tubular sleeve comprising an 
external flange positioned between the ends of the tubular sleeve, a fiist tubular member that receives 
an end of the tubular sleeve that abuts external flange that comprises internal threads, and a second 
tubular member that receives another end of the tubular sleeve that abuts the external flange that 
comprises external threads that engage the internal threads of the first|tubular member. The tubular 
sleeve is in circumferential compression, the first tubular member is in cffcumferential tension, the 
second tubular member is in circumferential tension, a fluid tight seal is provided between the tubular 
sleeve and at least one of the first and second tubular members, and a fluid tiglit seal is provided 
between the tiireads of the fu^ and second tubular members. 

[00214] A method has been described that includes coupling an end of a first tubular member to an 
end of a tubular sleeve, coupling an end of a second tubular member to another end of the tubular 
sleeve, coupling the ends of the first and second tubular members, injecting a pressurized fluid through 
the first and second tubular members, determining if any of the pressurized fluid leaks through the 
coupled ends of the first and second tubular members, and if a predetermined amount of the 
pressurized fluid leaks through the coupled ends of tlie fu^t and second tubular members, then 
coupling a tubular sleeve to the ends of the first and second tubular members and radially expanding 
and plastically deformmg only the portions of the first and second tubular members proximate the 
tubular sleeve. In an exemplary embodunent, radially expanding and plastically deforming only the 
portions of the first and second tubular members proximate the tubular sleeve includes displacing an 
expansion cone within and relative to the first and second tubular members. In an exemplary 
embodiment, radially expanding and plastically defmnmg only the portions of the first and second 
tubular members proximate the tubular sleeve includes applying radial pressure to the mterior surfaces 
of the first and second tubular member proximate the tubular sleeve using a rotating member. 
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{00215] A method has been described that includes coupling an esd of a first tubular member to an 
end of a tubular sleeve, coupling an end of a second tubular member to another end of the tubular 
sleeve, coupling the ends of the first and second tubular members, radially expanding and plastically 
deforming the first tubular member and the second tubular member, and transmitting energy through 
the first and second tubular members. In an exemplary embodiment, the energy is electrical energy. In 
an exemplary embodiment, the electrical energy is a communication signal. In an exemplary 
embodiment, the energy is thermal energy. In an exemplary embodiment, the energy is acoustic 
energy. In an exemplary embodiment, the energy is transmitted through the first and second tubular 
members prior to radially expanding and plastically deforming the first and second tubular members. 
In an exemplary embodiment, the energy is transmitted through the first and second tubular members 
after radially expanding and plastically deforming the first and second tubular members. In an 
exemplary embodiment, the method further includes placing die tubular members in another structure, 
then radially expanding the tubular members, and transmitting energy through the first and second 
tubular members. 

[00216] A system has been described that includes a source of energy, a borehole formed in the 
earth, a first tubular member positioned within the borehole operably coupled to the source of energy, a 
second tubular member positioned within the borehole coupled to the first tubular member, and a 
tubular sleeve positioned within the borehole coupled to the fust and second tubular members. The 
first tubular member, second tubular member, and the tubular sleeve are plastically deformed into 
engagement with one another. In an exemplary embodiment, the source of energy is a source of 
electrical energy. In an exemplary embodiment, tiie source of energy is a source of thermal energy. In 
an exemplary embodiment, the source of energy is a source of acoustic energy. 
[00217] A method of operating a well for extracting hydrocarbons from a subterranean formation 
has been described that includes drilling a borehole into the earth that traverses the subterranean 
formation, positioning a wellbore casing in the borehole, transmitting energy tlirougli the wellbore 
casing, and extracting hydrocarbons from the subterranean formation. The wellbore casing includes a 
first tubular member, a second tubular member coupled to the first tubular member, and a tubular 
sleeve coupled to the first and second tubular member. The first tubular member, the second tubular 
member, and the tubular sleeve are plastically deformed into engagement with one another. In an 
exemplary embodiment, the energy is electrical energy. In an exemplary embodiment, the energy is 
thermal energy. In an exemplary embodiment, the energy is acoustic energy. 
[00218] It is understood that variations may be made in the foregoing without departing fi-om the 
scope of the invention. For example, the teachings of the present illustrative embodiments may be 
used to provide a wellbore casing, a pipeline, or a structural support. Furthermore, the elements and 
teachings of the various illustrative embodiments may be combined in whole or in part in some or all of 
the illustrative embodiments. 
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100219] Although illustrative embodiments of the invention have been shown and described, a 
wide range of modification, changes and substitution is contemplated in the foregoing disclosure. In 
some mstances, some features of the present invention may be employed without a corresponding use 
of the other features. According^, it is appropriate that the appended claims be construed broadly and 
in a manner consistent witii the scope of ttie mvention. 
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Claims 

What is claimed is: 

1 . A method, comprising: 

coupling an end of a first tubular member to an end of a tubular sleeve; 
coupling an end of a second tubular member to another end of the tubular sleeve; 
coupling the aids of the first and second tubular members; and 

radially expanding and plastically deforming the first tubular member and the second tubular 
member. 

2. Tlie method of claim 1 , wherein the tubular sleeve comprises an internal flange. 

3. The method of claim 2, wherein coupling the end of the first tubular member to the end of the 
tubular sleeve comprises: 

inserting the end of the first tubular member into the end of the tubular sleeve into abutment 
with the internal flange. 

4. The method of claim 3, wherein coupling the end of the second tubular member to the otiier 
end of the tubular sleeve comprises: 

inserting the end of the second tubular member into the other end of the tubular sleeve into 
abutment with the internal flange. 

5 . The method of claim 2, wherein coupling the end of the second tubular member to the other 
end of the tubular sleeve comprises: 

inserting the end of the second tubular member into the other end of the tubular sleeve into 
abutment with the internal flange. 

6. The method of claim 1 , wherein the tubular sleeve comprises an external flange. 

7. The metliod of claim 6, wherein coupling the end of the first tubular member to the end of the 
tubular sleeve comprises: 

inserting the end of the tubular sleeve into tlie end of the first tubular member until the end of 
the first tubular member abuts the external flange. 

8. The method of claim 7, wherein coupling the end of the second tubular member to the other 
end of the tubular sleeve comprises: 

inserting the other end of the tubular sleeve mto the end of Ae second tubular member until the 
end of the second tubular member abuts &e external flange. 

9. The method of claim 6, wherein coupling the end of the second tubular member to the other 
end of the tubular sleeve comprises: 

inserting the other end of the tubular sleeve into the end of the second tubular member until Ae 
end of the second tubular member abuts the external flange. 
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1 0. The method of claim 1 , wherein coupling the end of the first tubular member to the end of the 
tubular sleeve comprises: 

inserting a retaining ring between the end of the first tubular member and the end of the 
tubular sleeve. 

1 1 . The method of claim 1 0, wherein coupling the end of the second tubular member to the other 
end of the tubular sleeve comprises: 

inserting anotlier retaining ring between the end of the second; tubular member and the other 
end of the tubular sleeve. 

12. The method of claim 1, wherem coupling tiie end of the secoi^ tubular member to the other 
end of the tubular sleeve comprises: 

inserting a retaining ring between the end of the first tubular member and the other end of the 
tubular sleeve. 

1 3 . The method of claim 1 0, wherein die retaining ring is resilient. 

14. The method of claim 1 1, wherein the retaining ring and the other retaining ring are resilient. 

1 5. The method of clann 12, wherein the retaining ring is resilient. 

16. The method of claim 1, wherein coupling the end of tfie first tubular member to the end of the 
tubular sleeve comprises: 

deforming the end of the tubular sleeve. 

17. The method of claim 16, wherein coupling the end of the second tubular member to the other 
end of tlie tubular sleeve comprises: 

deforming the other end of the tubular sleeve. 

1 8. The method of claim 1 , wherein coupling tlie end of the second tubular member to the other 
end of the tubular sleeve comprises: 

deforming the other end of the tubular sleeve. 

1 9. The method of claim 1 , wherein coupling the end of the fust tubular member to the end of the 
tubular sleeve comprises: 

coupling a retaining ring to the end of the fust tubular member. 

20. The method of claim 19, wherein coupling Ae end of the second tubular member to the other 
end of the tubular sleeve comprises: 

coupling another retaining ring to the end of the second tubufar member. 

21. The method of claim 1» \^erein coupling the end of the second tubular member to the other 
end of the tubular sleeve comprises: 

coupling a retaining ring to the end of the second tubular mefnber. 

22. The method of clann 19, wherein the retaimng ring is resilient. 

23. The method of claim 20, who^ein the retaining ring and the other retaming ring are resilient. 

24. The method of claim 2 1 , wherein the retaining ring is resiliefit 
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25. The method of claim 1 , wherein coupling the end of the first tubular member to the end of the 
tubular sleeve comprises: 

heating the end of the tubular sleeve; and 

inserting the end of the first tubular member into die end of the tubular sleeve. 

26. The method of claim 25, wherein coupling the end of tiie second tubular member to the other 
end of the tubular sleeve comprises: 

heating the oth^ end of the tubular sleeve; and 

inserting the end of the second tubular member into the other end of the tubular sleeve. 

27. The method of claim 1 , \^4ierein coupling the end of the second tubular member to the other 
end of the tubular sleeve comprises: 

heating the otho* end of the tubular sleeve; and 

inserting the end of the second tubular member into the other end of the tubular sleeve. 

28. The method of claim 1 , wherein coupling the end of the first tubular member to the end of the 
tubular sleeve comprises: 

inserting the end of the first tubular member into the end of the tubular sleeve; and 
latching the end of the first tubular member to the end of the tubular sleeve. 

29. The method of claim 28, wherein coupling the end of the second tubular member to the other 
end of the tubular sleeve comprises: 

inserting the end of the second tubular member into the end of tlie tubular sleeve; and 
latching the end of the second tubular member to the other end of the tubular sleeve. 

30. The method of claim 1 , wherein coupling the end of the second tubular member to the other 
end of the tubular sleeve comprises: 

inserting the end of the second tubular member into the end of the tubular sleeve; and 
latching the end of the second tubular member to the other end of the tubular sleeve. 

3 1 . The method of claim 1 , wherein the tubular sleeve further comprises one or more sealing 
members for sealing the interface between the tubular sleeve and at least one of the tubular members. 

32. The method of claim 1 , further comprismg: 
placing iho tubular memba^ in another structure; and 

dien radialt> expanding and plastically deforming the first tubular member and the second 
tubular member. 

33 . The method of claim 32, further comprising: 

radially expanding the tubular sleeve mto engagement with &e structure. 

34. The method of claim 32, further comprising: 

sealing an annulus between the tubular sleeve and the other structure. 

35. The method of claim 32, wherein the other structure comprises a wellbore. 

36. The method of claim 32, wherein the other structure comprises a wellbore casing. 
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3 7. The method of claim 1 , wherein the tubular sleeve further comprises a sealing element coupled 
to the erferior of the tubular sleeve. 

38. The method of claim 1, \\iierein the tubular sleeve is metallic. 

39. The method of claim 1 , wherein the tubular sleeve is non-metallic. 

40. Tlie metliod of claim 1, wherein die tubular sleeve is plastic. 

41. The method of claim 1, wherein the tubular sleeve is ceramic. 

42. The method of claim 1, further comprising: 
breaking the tubular sleeve. 

43. The method of claim 1 , wherein the tubular sleeve includes one or more longitudinal slots. 

44. The method of claim 1, wherein the tubular sleeve includes one or more radial passages. 

45. The method of claim 1 , wherein radially expanding and plastically deforming the first tubular 
member, the second tubular member, and the tubular sleeve comprises: 

displacing an expansion cone within and relative to the first and second tubular members. 

46. The method of claim 1, wherein radially expanding and plastically deforming the first tubular 
member, the second tubular member, and the tubular sleeve comprises: 

applying radial pressure to the interior surfaces of the first and second tubular member using a 
rotating member. 

47. The method of claim 1 , further comprising: 

amorphously bonding the fu^t and second tubular members during the radial expansion and 
plastic defonnation of the first and second tubular members. 

48. The method of claim 1, further comprising: 

welding the first and second tubular members during the radial expansion and plastic 
defonnation of the fu-st and second tubular members. 

49. The method of claim 1, further comprising: 

providing a fluid tight seal within the threaded coupling between the first and second tubular 
members during the radial expansion and plastic defonnation of the first and second 
tubular members. 

50. The method of claim 1 , further comprising: 
placing the tubular sleeve in circumferential tension; 

placing the end of the first tubular member in circumfmntial compression; and 
placing die end of the second tubular member in circumferential compression. 

5 1 . The method of claim 1 , further comprising: 

placing the tubular sleeve in circumferential compression; 

placing the end of the first tubular m^ber in circumferratial tension; and 

placing the end of die second tubular member in circumferential tension. 

52. The method of claim 1 , wherein radially expanding and plastically deforming the first tubular 
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member and the second tubular member comprises: 

radially expanding and plastically deforming only the porticos of the first and second members 
proximate the tubular sleeve. 

53 . The method of claim 52, further comprising: 

providing a fluid tight seal between the tubular sleeve and at least one of the first and second 
tubular members. 

54. The method of claim 1, wherein the first tubular member comprises internal threads; and 
wherein the second tubular member comprises external threads that engage the internal threads of the 
fu-st tubular member. 

55. The method of claim 54, wherein radially expanding and plastically deforming the first tubular 
member and the second tubular member comprises: 

radially expanding and plastically deforming only the portions of the first and second members 
proximate the threads of the first and second tubular members. 

56. The method of claim 55, further comprising: 

providing a fluid tight seal between the threads of the first and second tubular members. 

57. The method of claim 55, further comprising: 

providing a fluid tight seal between the tubular sleeve and at least one of the first and second 
tubular members. 

58. The method of claim 1 , wherein tlie first and second tubular members comprise wellbore 

casings. 

59. The method of claim 1, wherein the first and second tubular members comprise pipes. 

60. A method, comprising: 

providmg a tubular sleeve comprising an internal flange positioned between the ends of the 
tubular sleeve; 

inserting an end of a first tubular member into an end of the tubular sleeve into abutment with 
the internal flange; 

inserting an end of a second tubular member into another end of the tubular sleeve into 

abutment the internal flange; 
threadably coupling the ends of the first and second tubular members; 
radially expanding and plastically deforming the first tubular member and the second tubular 
member; 

placing tfie tubular sleeve in chx:umferential tension; 

placing the end of the first tubular member in circumferential compression; and 
placing the end of the second tubular member in circumferential compression. 

61. A method, comprising: 

providing a tubular sleeve comprising an external flange positioned between the ends of the 
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tubular sleeve; 

inserting an end of the tubular sleeve into an end of a first tubular member until the end of the 

first tubular member abuts with the external flange; 
inserting another end of the tubular sleeve into an end of the second tubular member until the 

end of the second tubular member abuts the eTctemal flange; 
threadably coupling the ends of the first and second tubular members; 
radially expanding and plastically deforming the first tubular member and die second tubular 

memben 

placing tlie tubular sleeve in circumferential compression; 

placing the end of die first tubular member in circumferential tension; and 

placing the end of the second tubular member in circumferential tension. 

62. A method, comprising: 

providing a tubular sleeve comprising an internal flange positioned between the ends of the 
tubular sleeve; 

inserting an end of a first tubular member into an end of the tubular sleeve into abutment with 
the internal flange; 

inserting an end of a second tubular member into another end of the tubular sleeve into 

abutment the internal flange; 
threadably coupling the ends of the first and second tubular members; 
radially expanding and plastically deforming only the portions of the first tubular member and 

the second tubular member proximate tlie threads of tlie first and second tubular 

members; 

placing the tubular sleeve in circumferential tension; 

placing the end of tiie first tubular member in circumferential compression; and 
placing the end of the second tubular member in circumferential compression. 

63. A method, comprising: 

providing a tubular sleeve comprising an external flange positioned between the ends of the 
tubular sleeve; 

inserting an end of the tubular sleeve into an end of a first tubular m»nber until the end of die 

first tubular member abuts with the external flange; 
inserting another end of die tubular sleeve into an end of the second tubular member until the 

end of the second tubular member abuts the external flange; 
direadably coupling the ends of the first and second tubular members; 
radially expanding and plastically deforming only the portions of the first tubular member and 

flie second tubular member proximate the threads of the first and second tubular 

members; 
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placing the tubular sleeve in circumferential ccnnpression; 

placing the end of the first tubular member in circumferential tension; and 

placing the end of the second tubular member in circumferential tension. 

64. An apparatus, comprising: 
a tubular sleeve; 

a first tubular member coupled to an end of flie tubular sleev^ and 
a second tubular member coupled to another end of the tubular sleeve and the first tubular 
member. 

65. The apparatus of claim 64, 

wherein tlie tubular sleeve is in circumferential tension; 

wherein the end portion of the first tubular member is in circumferential compression; and 
wherein the end portion of the second tubular member is in circumferential compression. 

66. The apparatus of claim 64, 

wherein the tubular sleeve is in circumferential compression; 

wherein the end portion of the first tubular member is in circumferential tension; and 

wherein the end portion of the second tubular member is in (^rcumferential tension. 

67. The apparatus of claim 64, whereb the tubular sleeve comprises an internal flange. 

68. The apparatus of claim 67, wherein the end portion of the furt tubular member is received 
within an end of the tubular sleeve; and wherein the end portion of the second tubular m«nber is 
received within anotlier end of tlie tubular sleeve. 

69. The apparatus of claim 68, wherein the end portions of the first and second tubular members 
abut the internal flange of the tubular sleeve. 

70. The apparatus of claim 67, wherein the end portion of the first tubular member is received 
within an end of the tubular sleeve. 

7 1 . The apparatus of claim 70, wherein the end portions of the first and second tubular members 
abut the internal flange of the tubular sleeve. 

72. The apparatus of claim 67, wherein the end portion of the second tubular member is received 
within an end of die tubular sleeve. 

73. The apparatus of claim 72, wherein the end portions of the first and second tubular members 
abut the internal flange of the tubular sleeve. 

74. The apparatus of clann 67, wherein the internal flange of the tubular sleeve is positioned 
b^een the ends of the tubular sleeve. 

75. The apparatus of claim 67, wherein tiie internal flange of the tubular sleeve is positioned at an 
end of the tubular sleeve. 

76. The apparatus of claim 64, wherein the tubular sleeve comprises an extCTnal flange. 

77. The ^paratus of claim 76, wherein an end portion of the tubular sleeve is received within the 
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first tubular member, and v^erein another end portion of the tubular sleeve is received within the end 
poition of the second tubular mmber. 

78. The apparatus of claim 77, herein the end portions of the firet and second tubular members 
abut the external flange of the tubular sleeve. 

79. The apparatus of claun 76, wherein an end portion of the tubular sleeve is received within the 
end portion of the first tubular member. 

80. The apparatus of claim 79, wherein the end portions of the first and second tubular members 
abut the external flange of the tubular sleeve. 

8 1 . The apparatus of claim 76, wherein an end portion of the tubular sleeve is received within the 
end portion of the second tubular member. 

82. The apparatus of claim 81, wherein the end portions of the first and second tubular members 
abut the external flange of the tubular sleeve. 

83. The apparatus of claim 76, wherein the external flange of the tubular sleeve is positioned 
between the ends of tlie tubular sleeve. 

84. The apparatus of claim 76, wherein the external flange of the tubular sleeve is positioned at an 
end of the tubular sleeve. 

85. The apparatus of claim 64, wherein the tubular sleeve further comprises one or more sealmg 
members for sealing the interface between the tubular sleeve and at least one of the tubular members. 

86. The apparatus of claim 64, further comprising: 

a retaining ring positioned between die end of the first tubular member and the end of the 
tubular sleeve. 

87. The apparatus of claim 86, further comprising: 

another retaining ring positioned between the end of the second tubular member and the other 
end of the tubular sleeve. 

88. Tlie apparatus of claim 64, further comprising: 

a retaining ring positioned between the end of the first tubular member and the other end of 
the tubular sleeve. 

89. The apparatus of claim 86, wherein die retaining ring is resilient. 

90. The apparatus of claim 87, wherein the retaining ring and the other retaining ring are resilient. 

91. The apparatus of claim 88, wherein the retaining ring is resilient 

92. The apparatus of claim 64, wherein die end of the tubular sleeve is deformed onto the end of 
the first tubular member. 

93. The apparatus of claim 92, wherein the other end of the tubular sleeve is deformed onto the 
end of the second tubular member. 

94. The apparatus of claim 64, wherein the other end of the tubular sleeve is deformed onto the 
end of the second tubular member. 
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95 . The apparatus of claim 64, further comprising: 

a retaining ring coupled to the end of the first tubular member for retaining the tubular sleeve 
onto the end of the first tubular memb^. 

96. The apparatus of claim 95, further comprising: 

another retaining ring coupled to the end of the second tubular m^ber for retaining the other 
end of the tubular sleeve onto the end of the second tubular member. 

97. The apparatus of claim 64, further comprising: 

a retaining ring coupled to the end of the second tubular member for retaining the other ^d of 
die tubular sleeve onto (he end of the second tubular tn^iber. 

98. The apparatus of claim 95, wherein the retaining ring is resilient. 

99. The apparatus of claim 96, wherein the retaining ring and the other retaining ring are resilient. 

1 00. The apparatus of claim 97, vsdierem the retainmg ring is resilient. 

101. The apparatus of claim 64, further comprising: 

. a locking ringfor coupling the end of the first tubular member to the end of tiie tubular sleeve. 

102. The apparatus of claim 101, fiirther comprising: 

another locking ring for coupling the end of the second tubular member to the other end of the 
tubular sleeve. 

1 03 . The apparatus of claim 64, further comprising: 

a locking ring for coupling the end of the second tubular member to the other end of the 
tubular sleeve. 

104. The apparatus of claim 64, further comprising: 

a structure for receiving the first and second tubular membere and the tubular sleeve; 
wherein the tubular sleeve contacts the interior surface of thq structure. 

1 05. The apparatus of claim 104, wherein the tubular sleeve further comprises: 

a sealing member for fluidicly sealing die interface between the tubular sleeve and the 
structure. 

106. The apparatus of claim 104, wlierein the other structure con^rises a wellbore. 

1 07. The apparatus of claim 104, wdierein the other structure comprises a wellbore casing. 

1 08. The apparatus of claim 64, wherein the tubular sleeve further comprises a sealing element 
coupled to the exterior surface of the tubular sleeve. 

109. The apparatus of claim 64, wherein the tubular sleeve is metallic. 

1 1 0. The apparatus of claim 64, wherein the tubular sleeve is non-metallic. 

111. The apparatus of claim 64, wherein the tubular sleeve is plastic. 

1 12. The ^paratus of claim 64, wherein the tubular sleeve is ceramic. 

1 13. The apparatus of claim 64, wherein the tubular sleeve is fifangible. 

114. The apparatus of claim 64, wherein the tubular sleeve comprises one or more longitudinal 
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slots. 

1 1 5. The apparatus of claim 64, wherein the tubular sleeve comprises one or more radial passages. 

1 1 6. The apparatus of claim 64, wherein the first and second tubular members are amorphously 
bonded. 

1 1 7. The apparatus of claim 64, wherein the first and second tubular members are welded. 

118. Tlie apparatus of claim 64, wherein only the portions of the first and second tubular members 
proximate the tubular sleeve are plastically deformed. 

1 19. The apparatus of claim 118, wherein a fluid tight seal is provided between the tubular sleeve 
and at least one of the first and second tubular members. 

1 20. The apparatus of claim 64, wherein the first tubular member comprises internal threads; and 
wherein the second tubular member comprises external threads that engage tlie internal tlireads of the 
first tubular member. 

121. The apparatus of claim 1 20, wherein only the portions of the first and second members 
proximate the tfireads of the first and second tubular members are plastically deformed. 

1 22. The apparatus of claim 121, wherein a fluid tight seal is provided between the threads of the 
first and second tubular members. 

123. The apparatus of claim 121, wherein a flu id tight seal is provided between the tubular sleeve 
and at least one of the first and second tubular members. 

1 24. An apparatus, comprising: 

a tubular sleeve comprising an uitemal flange positioned between the ends of the tubular 

sleeve; 

a first tubular member received within an end of the tubular sleeve in abutment with the 

internal flange that comprises internal threads; and 
a second tubular member received within another end of tlie tubular sleeve in abutment with 

the internal flange tliat comprises external threads that engage the internal threads of 

the first tubular member, 
wherein the tubular sleeve is in circumferential tension; 
wherein the end of first tubular member is in circumferential compression; and 
wherein the end of the second tubular member is in circumferential compression. 

1 25 . An apparatus, comprising: 

a tubular sleeve comprising an external flange positioned between the ends of the tubular 
sleeve; 

a first tubular member that receives an end of the tubular sleeve and abuts the external flange 

that comprises internal threads; and 
a second tubular member that receives anotlier end of the tubular sleeve that abuts the external 

flange that comprises external tiireads that engage the internal direads of die first 
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tubular memben 
wherein the tubular sleeve is in circumferential compression; 
wherein flie first tubular member is in circumferential tension; and 
wherein the second tubular member is in circumferential tension. 

126. An apparatus, comprising: 

a tubular sleeve comprising an internal flange positioned between the ends of the tubular 
sleeve; 

a first tubular member received within an end of the tubular sleeve in abutment with tiie 

internal flange that comprises internal threads; and 
a second tubular member received within another end of the tubular sleeve in abutment with 

the internal flange that comprises external threads diat engage the internal threads of 

the first tubular member, 
wherein tfie tubular sleeve is in circimiferential tension; 
wherein the end of fu^t tubular member is in circumferential compression; 
wherein the end of the second tubular member is in circumferential compression; 
wherein a fluid tight seal is provided between the tubular sleeve and at least one of the first and 

second tubular members; and 
wherein a fluid tight seal is provided between the threads of the first and second tubular 

members. 

127. An apparatus, comprising: 

a tubular sleeve comprising an external flange positioned between the ends of the tubular 
sleeve; 

a first tubular member that receives an end of the tubular sleeve and abuts the external flange 

that comprises internal threads; and 
a second tubular member that receives another end of the tubular sleeve that abuts the external 

flange that comprises external threads that engage the internal threads of the first 

tubular member; 
wherein the tubular sleeve is in circiunferential compression; 
wherein the first tubular member is in circiunferential tension; 
\^erein the second tubular member is in circumferential tension; 

wherein a fluid tight seal is provided between the tubular sleeve and at least one of the first and 

second tubular members; and 
wherein a fluid ti^t seal is provided between the threads of the first and second tubular 

members. 

128. A method of extracting geothermal energy from a subterranean source of geothermal energy, 
comprising: 
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drilling a borehole that traverses llie subterranean source of geotheimal energy; 
positionmg a first casing string within the borehole; 

radially expanding and plastically deforming the first casing string within the borehole; 
positioning a second casing string within the borehole that traverses the subterranean source of 
geothermal energy; 

overlapping a portion of the second casmg string with a portion of the first casing string; 
radially expanding and plastically deforming the second casing string widiin the borehole; and 
extracting geothermal energy from the subterranean source of geothermal energy using the first 
and second casing strings. 

129. The method of claim I28» wherein ^e interior diameter of a passage defined by the first and 
second casing strings is constant. 

130. The method of claim 1 28, wherein at least one of the first and second casing strings comprise: 
a tubular sleeve; 

a first tubular member coupled to an end of the tubular sleeve comprising internal tlireads at an 
end portion; and 

a second tubular member coupled to another end of the tubular sleeve comprising external 

threads at an end portion that engage the internal threads of the end portion of the first 
tubular member. 

131. A method of extracting geothermal energy from a subterranean source of geothermal energy, 
comprising: 

drilling a borehole tliat traverses the subterranean source of gjeothermal energy; 
positioning a fu-st casing string within the borehole; 

radially expanding and plastically deforming the first casing string witliin the borehole; 
positioning a second casing string within the borehole that traverses the subterranean source of 
geotliermal energy; 

overlapping a portion of the second casing string witli a portion of the first casing string; 
radially expanding and plastically deforming the second casing string within the borehole; and 
extracting geothermal energy fi-om the subterranean source of geothermal energy using the first 

and second casing strings; 
wiierein the interior diameter of a passage defined by the first and second casing strings is 

constant; and 

whereui at least one of the first and second casing strings comprise: 

a tubular sleeve ccHnprising an internal flange positioned between the ends of the 
tubular sleeve; 

a first tubular member received within an end of the tubular sleeve in abutment with 
the internal flange that comprises internal threads; and 
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a second tubular member received within another end of the tubular sleeve in 

abutment with the internal flange diat comprises external threads that engage 
the internal threads of the first tubular member. 

1 32. A method of extracting geothennal energy from a subterranean source of geothennal energy, 
comprising: 

drilling a borehole that traverses the subterranean source of geothennal energ^r, 
positioning a first casing string within the borehole; 

radially expanding and plastically deforming the first casing string widiin the borehole; 
positioning a second casing string within the borehole that traverses the subterranean source of 
geothennal energy; 

overlapping a portion of the second casing string with a portion of the first casing string; 
radially expanding and plastically defomiing the second casing string within the borehole; and 
extracting geothennal enei^gy fiiom the subterranean source of geofhermal energy using the first 

and second casing strings; 
wherein the interior diameter of a passage defined by the first and second casing strings is 

constant; and 

wherein at least one of the first and second casing strings comprise: 

a tubular sleeve comprising an external flange positioned between the ends of the 
tubular sleeve; 

a first tubular member that receives an end of the tubular sleeve that abuts external 

flange that comprises internal threads; and 
a second tubular member that receives another end of the tubular sleeve that abuts the 

external flange that comprises external threads that engage the internal threads 

of the first tubular member. 

133. A method of extracting geothermal energy fi-om a subterran^n source of geothermal energy, 
comprising: 

drilling a borehole that traverses tiie subterranean source of geothemial energj^ 
positioning a first casmg string within the borehole; 

radially expanding and plastically deforming the first casing string within the bordiole; 
positioning a second casing string within the borehole that traverses the subterranean source of 
geothennal energy; 

overlapping a portion of the second casing string with a portion of the first casing string; 
radially expanding and plastically deforming die second casing string withui the borehole; and 
extracting geothermal energy fit)m the subterranean source of geotiiermal energy using flie first 

and second casing strings; 
wherein the interior diameter of a passage defined by the first and second casing strings is 
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constant, and 

wherein at least one of the first and second casing strings con^prise: 

a tubular sleeve comprising an internal flange positioned between the ends of the 
tubular sleeve; 

a first tubular member received within an end of the tubular sleeve in abutment witii 

the internal flange that comprises internal threads; and 
a second tubular member received within another end of the tubular sleeve in 

abutment wift the internal flange that comprises extemal threads that engage 

the internal threads of the first tubular member; 
wherein the tubular sleeve is in circumferential tension; 
wherein the first tubular member is in circumferential compression; 
wherein the second tubular member is in circumferential compression; 
wherein a fluid tight seal is provided, between the tubular sleeve and at least one of the 

first and second tubular members; and 
wherein a fluid tight seal is provided between the threads of the first and second 

tubular members. 

134. A method of extracting geothennal energy fix)m a subterranean source of geothermal energy, 
comprising: 

drilling a borehole that traverses the subtoranean source of geothermal energy; 
positioning a first casing string within the borehole; 

radially expanding and plastically deforming tlie first casing string within the boreliole; 
positioning a second casing string within the borehole that traverses the subterranean source of 
geothermal energy; 

overiapping a portion of the second casing string with a portion of the first casing string; 
radially expanding and plastically deforming the second casing string witliin the borehole; and 
extracting geothermal energy fi-om the subterranean source of geothennal energy using the first 

and second casing strings; 
wherein the interior diameter of a passage defined by the first and second casing strings is 

constant; and 

wherein at least one of the first and second casing strings comprise: 

a tubular sleeve comprising an external flange positioned between the ends of the 
tubular sleeve; 

a first tubular member that receives an end of the tubular sleeve that abuts extemal 

flange that comprises intemal threads; and 
a second tubular mmber that receives anotiier end of the tubular sleeve that abuts the 

extemal flange that comprises extemal threads that engage the intemal threads 
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of the first tubular member, 
wherein the tubular sleeve is in circumferential compression; 
wherein die first tubular member is in circumferential tension; 
wherein the second tubular member is in circumferential tension; 
wherein a fluid tight seal is provided between the tubular sleeve and at least one of the 

first and second tubular members; and 
wherein a fluid tight seal is provided between the tlireads of the first and second 

tubular members. 

135. An apparatus for extracting gcothermal energy from a subterranean source of geothermal 
energy, comprising: 

a borehole that traverses the subterranean source of geothermal energy; 
a first casing string positioned within the borehole; and 

a second casing positioned within the borehole that overlaps witii the first casing string that 

traverses the subterranean source of geothermal energ)^ 
wherein the first casing string and the second casing string are radially expanded and 

plastically deformed within the borehole. 

136. The apparatus of claim 1 3 5, A^erein the interior diameter of a passage defined by the first and 
second casing strings is constant. 

137. The apparatus of claim 135, wherein at least one of the first and second casing strings 
comprise: 

a tubular sleeve; 

a first tubular member coupled to an end of the tubular sleeve comprising internal threads at an 
end portion; and 

a second tubular member coupled to another end of the tubular sleeve comprising external 

threads at an end portion that engage the internal threads of the end portion of the first 
tubular member. 

138. An apparatus for extracting geothermal energy from a subteiranean source of geothermal 
energy, comprising: 

a borehole that traverses the subterranean source of geothermal energy; 
a first casing string positioned within tiie borehole; 

a second casing string wiAin the bor^ole that traverses the subterranean source of geothermal 

energy that overlaps with the first casing string; 
wherem the first and seccmd casing strings are radially expanded and plastically deformed 

within the borehole; 

wherein the inside diameter of a passage defined by the first and second casing strings is 
constant; and 
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wherein at least one of the first and second casing strings comprise: 

a tubular sleeve comprising an internal flange positioned between the ends of the 
tubular sleeve; 

a first tubular member received within an end of the tubular sleeve in abutment with 
the internal flange that comprises internal threads; and 

a . second tubular member received within another end of the tubular sleeve in 

abutment with the intemal flange that comprises external threads that en^ge 
the intemal threads of the first tubular mmber. 

139. An apparatus for extracting geothermal energy from a subterranean source of geotfaermal 
energy, comprismg: 

a borehole that traverses the subterranean source of geothermal energy; 
a first casing string positioned within the borehole; and 

a second casing string positioned within the borehole that traverses the subterranean source of 

geothermal energy that overlaps with the first casing string; 
wherein the interior diameter of a passage defined by the first and second casing strings is 

constant; and 

wherein at least one of the first and second casing strings comprise: 

a tubular sleeve comprising an external flange positioned between tlie ends of tlie 
tubular sleeve; 

a fust tubular member that receives an end of the tubular sleeve diat abuts external 

flange that comprises intemal threads; and 
a second tubular member that receives another end of the tubular sleeve tliat abuts the 

external flange that comprises external threads that engage the intemal threads 

of the first tubular member. 

140. An apparatus for extracting geothemial energy from a subterranean source of geothemial 
energy, comprising: 

a borehole that traverses the subterranean source of geothermal energy; 
a first casing string positioned within the borehole; 

a second casing string within the borehole that traverses the subterranean source of geothermal 

eneigy that overlaps with the first casing string; 
wherein the first and second casing strings are radially expanded and plastically deformed 

widiin the borehole; 

wherein the mside diameter of a passage defined by the first and second casing strings is 
constant; and 

wherein at least one of the first and second casing strings coniprise: 

a tubular sleeve comprising an intemal flange positioned between the ends of the 
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tubular sleeve; 

a fust tubular member received witfiin an end of the tubular sleeve in abutment with 

the mtemal flange that comprises internal threads; 
a second tubular member received within another end of the tubular sleeve in 

abutment witli the internal flange that compmses external threads that engage 

the mtemal threads of the fvst tubular member, 
wherein the tubular sleeve is in circumferential tension; 
wherein the first tubular member is in circumferential compression; 
wherein the second tubular member is in circumferential compression; 
wherehi a fluid tight seal is provided between the tubular sleeve and at least one of tfie 

first and second tubular members; and 
wherein a fluid tight seal is provided between the threads of the first and second 

tubular members. 

141. An apparatus for extracting geotheimal energy from a subterranean source of geothermal 
enei^, comprising: 

a borehole that traverses the subterranean source of geotliermal energy; 

a first casing string positioned within the borehole; and 

a second casing string positioned within the borehole that traverses the subterranean source of 

geothermal energy that overlaps with the first casing string; 
wherein the interior diameter of a passage defined by the first and second casing strings is 

constant; and 

wherein at least one of the first and second casing strings comprise: 

a tubular sleeve comprising an external flange positioned between the ends of the 
tubular sleeve; 

a first tubular member that receives an end of the tubular sleeve that abuts external 

flange that comprises internal threads; 
a second tubular member that receives another end of the tubular sleeve that abuts the 

external flange that comprises external threads that engage the internal threads 

of the first tubular member, 
wherein the tubular sleeve is in circumferential conipression; 
Mdierein the first tubular member is in circumferential tension; 
wherein the second tubular member is in circumferential tension; 
wherein a fluid tight seal is provided between the tubular sleeve and at least one of the 

first and second tubular members; and 
wherein a fluid tight seal is provided between the threads of the first and second 

tubular members. 
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1 42. A method, comprising: 

coupling the ends of first and second tubular members; 

injecting a pressurized fluid through the first and second tubular members; 

determining if any of the pressurized fluid leaks througli the coupled ^ds of the first and 
second tubular members; and 

if a predetermined amount of the pressurized fluid leaks through the coupled ends of the first 
and second tubular members, then couplnig a tubular sleeve to the ends of the first and 
second tubular members and radially expanding and plastically deforming only the 
portions of the fu^ and second tubular members proximate die tubular sleeve. 

143. The method of claim 142, wherein radially expanding and plastically deforming only the 
portions of the first and second tubular members proximate the tubular sleeve comprises: 

displacing an expansion cone within and relative to the first and second tubular members. 

1 44. The method of claim 1 42, wherein radially expanding and plastically deforming only the 
portions of the first and second tubular members proximate the tubular sleeve comprises: 

applying radial pressure to tlie interior surfaces of the first and second tubular member 
proximate tibe tubular sleeve using a rotating member. 

145. The method of claim 1, further comprising: 

transmitting energy through the first and second tubular members. 

1 46. The method of claim 1 45, wherein the energy comprises electrical energy. 

147. The metliod of claim 146, wherein the electrical energy comprises a communication signal. 

148. The method of claim 145, wherein the energy comprises thermal energy. 

1 49. The method of claim 145, wherein the energy comprises acoustic energy. 

1 50. The method of claim 1 45, wherein the energy is transmitted through the first and second 
tubular members prior to radially expanding and plastically deforming tlie first and second tubular 
members. 

151. The method of claim 145, wherein the energy is transmitted through the first and second 
tubular members after radially expanding and plastically deforming die first and second tubular 
members. 

1 52. The method of claim 32, fiirther comprising: 

transmitting energy tlirough the first and second tubular meifibers. 

1 53. The method of claim 152, wherein the energy comprises electrical energy. 

1 54. The method of claim 153, whorein die electrical energy comprises a communication signal. 

155. The method of claim 152, wherein the energy comprises thennal en^gY- 

1 56. The method of claim 1 52, wherein the eneigy comprises acoustic energy. 

1 57. The method of claim 1 52, herein the energy is transmitted through the first and second 
tubular members prior to radially expanding and plastically deforming the first and second tubular 
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members. 

1 58. The method of claim 1 52, wherein the energy is transmitted through the first and second 
tubular mOTibers after radially expanding and plastically deforming tfap first and second tubular 
members. 

159. A system comprising: 
a source of energy; 

a borehole formed in ttie earth; 

a first tubular member positioned within the borehole operably coupled to the source of 

energy, » 
a second tubular member positioned within the borehole coupled to the first tubular member, 

and 

a tubular sleeve positioned within the bordiole coupled to the first and second tubular 
members; 

wherein the first tubular member, second tubular member, and fte tubular sleeve are plastically 
deformed into engagement with one another. 

1 60. The system of claim 1 59, wherein the source of energy comprises a source of electrical energy. 

161 . The system of claim 1 59, wherein the source of energy comprises a source of thermal energy. 

162. The system of claim 159, wherein the source of energy comprises a source of acoustic energy. 

1 63 . A method of operating a well for extracting hydrocarbons fitlm a subterranean formation, 
comprising: 

drilling a borehole into the earth that traverses the subterranean formation; 
positioning a wellbore casing in the borehole; 
transmitting energy through the wellbore casing; and 
extracting hydrocarbons from the subterranean formation; 
wherein the wellbore casing comprises: 
a first tubular member; 

a second tubular member coupled to tfie first tubular member, and 
a tubular sleeve coupled to the first and second tubular member, and 
wherein the first tubular member, the second tubular member, and the tubular sleeve are 
plastically deformed into engagement with one another. 

1 64 . The method of claim 1 63, wh^ein the energy comprises electrical aiergy. 

1 65 . The system of claim 1 63, wh»ein the energy comprises thecmal energy, 

166. The system of claim 1 63, wherein the energy comprises acoustic energy. 
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AMENDED CLAIMS 
[received by the International Bureau on 20 July 2004 (20.07.2004); 
original claims 1-166 replaced by new claims 1-253 (32 pages)] 



Claims 



What is claimed is: 



1 . A method, comprising: 

coupling an end of a first tubular member to an end of a tubular sleeve; 
coupling an end of a second tubular member to another end of the tubular sleeve; 
coupling the ends of the first and second tubular members; and 
radially expanding and plastically deforming the first tubular member and the second 
tubular member. 

2. The method of claim 1 , wherein the tubular sleeve comprises an internal flange. 

3. The method of claim 2. wherein coupling the end of the first tubular member to the 
end of the tubular sleeve comprises: 

inserting the end of the first tubular member into the end of the tubular sleeve into 
• ' abutment with the internal flange. 

4. The method of claim 3. wherein coupling the end of the second tubular member to the 
other end of the tubular sleeve comprises: 

Inserting the end of the second tubular member into the other end of the tubular 
sleeve into abutment with the internal flange. 

5. The method of claim 2, wherein coupling the end of the second tubular member to the 
other end of the tubular sleeve comprises: 

inserting the end of the second tubular member into the other end of the tubular 
sleeve into abutment with the intemal flange. 

6. The method of claim 1 , wherein the tubular sleeve comprises an external flange. 

7. The method of claim 6, wherein coupling the end of the first tubular member to the 
end of the tubular sleeve comprises: 

inserting the end of the tubular sleeve into the end of the first tubular member until the 
end of the first tubular member abuts the external flange. 

8. The method of claim 7. wherein coupling the end of the second tubular member to the 
other end of the tubular sleeve comprises: 

inserting the other end of the tubular sleeve into the end of the second tubular 

member until the end of the second tubular member abuts the external flange. 

9. The method of claim 6, wherein coupling the end of the second tubular member to the 
other end of the tubular sleeve comprises: 

inserting the other end of the tubular sleeve into the end of the second tubular 

member until the end of the second tubular member abuts the external flange. 

1 0. The method of claim 1 , wherein coupling the end of the first tubular member to the 
end of the tubular sleeve comprises: 
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inserting a retaining ring between the end of the first tubular member and the end of 
the tubular sleeve. 

11. The method of claim 1 0, wherein coupling the end of the second tubular member to 
the other end of the tubular sleeve comprises: 

inserting another retaining ring between the end of the second tubular member and 
the other end of the tubular sleeve. 

12. The method of claim 1 , wherein coupling the end of the second tubular member to the 
other end of the tubular sleeve comprises: 

inserting a retaining ring between the end of the first tubular member and the other 
end of the tubular sleeve. 

13. The method of claim 10. wherein the retaining ring is resilient. 

14. The method of claim 1 1 , wherein the retaining ring and the other retaining ring are 
resilient. 

15. The method of daim 12, wherein the retaining ring is resilient. 

16. The method of claim 1 , wherein coupling the end of the first tubular member to the 
end of the tubular sleeve comprises: 

deforming the end of the tubular sleeve. 

17. The method of daim 16, wherein coupling the end of the second tubular member to 
the other end of the tubular sleeve comprises: 

deforming the other end of the tubular sleeve. 

1 8. The method of daim 1 , wherein coupling the end of the second tubular member to the 
other end of the tubular sleeve comprises: 

deforming the other end of the tubular sleeve. 

19. The method of claim 1 , wherein coupling the end of the first tubular member to the 
end of the tubular sleeve comprises: 

coupling a retaining ring to the end of the first tubular member. 

20. The method of daim 1 9, wherein coupling the end of the second tubular member to 
the other end of the tubular sleeve comprises: 

coupling another retaining ring to the end of the second tubular member- 

21 . The method of daim 1 , wherein coupling the end of the second tubular member to the 
other end of the tubular sleeve comprises: 

coupling a retaining ring to the end of the second tubular member. 

22. The method of claim 19. wherein the retaining ring is resilient. 

23. The method of claim 20, wherein the retaining ring and the other retaining ring are 
resilient 

24. The method of daim 21 . wherein the retaining ring is resilient 

25. The method of daim 1 , wherein coupling the end of the first tubular member to the 
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end of the tubular sleeve comprises: 

heating the end of the tubular sleeve; and 

inserting the end of the first tubular member into the end of the tubular sleeve. 

26. The method of daim 25, wherein coupling the end of the second tubular member to 
the other end of the tubular sleeve comprises: 

heating the other end of the tubular sleeve; and 

inserting the end of the second tubular member into the other end of the tubular 
sleeve. 

27. The method of daim 1 , wherein coupling the end of the second tubular member to the 
other end of the tubular sleeve comprises: 

heating the other end of the tubular sleeve; and 

inserting the end of the second tubular member into the other end of the tubular 

sleeve. 

28. The method of daim 1 . wherein coupling the end of the first tubular member to the 
end of the tubular sleeve comprises: 

inserting the end of the first tubular member into the end of the tubular sleeve; and 
latching the end of the first tubular member to the end of the tubular sleeve. 

29. The method of daim 28, wherein coupling the end of the second tubular member to 
the other end of the tubular sleeve comprises: 

inserting the end of the second tubular member into the end of the tubular sleeve; 
and 

latching the end of the second tubular member to the other end of the tubular sleeve. 

30. The method of claim 1 , wherein coupling the end of the second tubular member to the 
other end of the tubular sleeve comprises: 

inserting the end of the second tubular member into the end of the tubular sleeve; 
and 

latching the end of the second tubular member to the other end of the tubular sleeve. 

31 . The method of daim 1 , wherein the tubular sleeve further comprises one or more 
sealing members for sealing the interface between the tubular sleeve and at least one of the 
tubular members. . 

32. The method of claim 1 . further comprising: 

placing the tubular members in another stmcture; and 

then radially expanding and plastically deforming the first tubular member and the 
second tubular member. 

33. The method of daim 32. further comprising: 

radially expanding the tubular sleeve into engagement with the structure. 

34. The method of daim 32, further comprising: 



AMENDED SHEET (ARTICLE 19) 



wo 20(14/010039 



PCT/liS2m)3/019993 



sealing an annulus between the tubular steeve and the other structure. 

35. The method of claim 32, wherein the other structure comprises a wellbore. 

36. The method of claim 32, wherein the other structure comprises a wellbore casing. 

37. The method of claim 1 . wherein the tubular steeve further comprises a sealing 
element coupled to the exterior of the tubular sleeve. 

38. The method of claim 1 , wherein the tubular sleeve is metallic. 

39. The method of claim 1 . wherein the tubular sleeve is non-metallic. 

40. The method of claim 1 , wherein the tubular sleeve is plastic. 

41 . The mjBthod of claim 1 , wherein the tubular sleeve is ceramic. 

42. The method of claim 1 , further comprising: 
breaking the tubular sleeve. 

43. The method of claim 1 , wherein the tubular sleeve includes one or more longitudinal 
slots. 

44. The method of claim 1 , wherein the tubular sleeve includes one or more radial 
passages. 

45. The method of claim 1 , wherein radially expanding and plastically defomiing the first 
tubular member, the second tubular member, and the tubular sleeve comprises: 

displacing an expansion cone within and relative to the first and second tubular 
members. 

46. The method of claim 1, wherein radially expanding and plastically deforming the first 
tubular member, the second tubular member, and the tubular sleeve comprises: 

applying radial pressure to the interior surfaces of the first and second tubular 
member using a rotating member. 

47. The method of claim 1 , further comprising: 

amorphously bonding the first and second tubular members during the radial 

expansion and plastic defomiation of the first and second tubular members. 

48. The method of claim 1 , ftjrther comprising: 

welding the first and second tubular members during the radial expansion and plastic 
defomiation of the first and second tubular members. 

49. The method of claim 1 , further comprising: 

providing a fluid tight seal within the threaded coupling between the first and second 
tubular members during the radial expansion and plastic deformation of the 
first and second tubular members. 

50. The method of claim 1 , further comprising: 
placing the tubular sleeve in circumferential tension; 

placing the end of the first tubular member in circumferential compression; and 
placing the end of the second tubular member in circumferential compression. 
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51 . The method of claim 1 . further comprising: 

placing the tubular sleeve in circumferential compression; 

placing the end of the first tubular member in circumferential tension; and 

placing the end of the second tubular member in circumferential tension. 

52. The method of claim 1 , wherein radially expanding and plastically defonning the firet 
tubular member and the second tubular member comprises: 

radially expanding and plastically defomiing only the portions of the first and second 
members proximate the tubular sleeve. 

53. The method of claim 52, further comprising: 

providing a fluid tight seal between the tubular sleeve and at least one of the first and 
second tubular members. 

54. The method of claim 1 , wherein the first tubular member comprises internal threads; 
and wherein the second tubular member comprises external threads that engage the Internal 
threads of the first tubular member. 

55. The method of claim 54, wherein radially expanding and plastically defonning the first 
tubular member and the second tubular member comprises: 

radially expanding and plastically deforming only the portions of the first and second 
members proximate the threads of the first and second tubular members: 

56. The method of claim 55, further comprising: 

providing a fluid tight seal between the threads of the first and second tubular 
members. 

57. The method of claim 55, further comprising: 

providing a fluid tight seal between the tubular sleeve and at least one of the first and 
second tubular members. 

58. The method of claim 1 , wherein the first and second tubular members comprise 
wellbore casings. 

59. The method of claim 1 , wherein the first and second tubular members comprise 
pipes. 

60. A method, comprising: 

providing a tubular sleeve comprising an internal flange positioned between the ends 

of the tubular sleeve; 
inserting an end of a first tubular member into an end of the tubular sleeve into 

abutment with the internal flange; 
inserting an end of a second tubular member Into anotfier end of the tubular sleeve 

into abutment the internal flange; 
threadably coupling the ends of the first and second tubular members; . 
radially expanding and plastically defomiing the first tubular meniber and the second 
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tubular member; 
placing the tubular sleeve in circumferential tension; 

placing the end of the first tubular member in circumferential compression; and 
placing the end of the second tubular member in circumferential compression. 

61 . A method, comprising: 

providing a tubular sleeve comprising an external flange positioned between the ends 

of the tubular sleeve; 
inserting an end of the tubular sleeve into an end of a first tubular member until the 

end of the first tubular member abuts with the external flange; 
inserting another end of the tubular sleeve into an end of the second tubular member 

until the end of the second tubular member abuts the external flange; 
threadably coupling the ends of the first and second tubular members; 
radially expanding and plastically defomiing the first tubular member and the second 

tubular member; 
placing the tubular sleeve in circumferential compression; 
placing the end of the first tubular member in circumferential tension; and 
placing the end of the second tubular member in circumferential tension. 

62. A method, comprising: 

providing a tubular sleeve comprising an internal flange positioned between the ends 

of the tubular sleeve; 
Inserting an end of a first tubular member into an end of the tubular sleeve into 

abutment with the internal flange; 
inserting an end of a second tubular member into another end of the tubular sleeve 

into abutment the internal flange; 
threadably coupling the ends of the first and second tubular members; 
radially expanding and plastically deforming only the portions of the first tubular 

member and the second tubular member proximate the threads of the first and 

second tubular members; 
placing the tubular sleeve in circumferential tension; 

placing the end of the first tubular member in circumferential compression; and 
placing the end of the second tubular member in drcumferential compression. 

63. A method, comprising: 

providing a tubular sleeve comprising an external flange positioned between the ends 
of the tubular sleeve; 

. inserting an end of the tubular sleeve into an end of a first tubular member until the 
end of the first tubular member abuts with the external flange; 
inserting another end of the tubular sleeve Into an end of the second tubular member 
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until the end of the second tubular member abuts the external flange; 
threadably coupling the ends of the first and second tubular members; 
radially expanding and plastically deforming only the portions of the first tubular 

member and the second tubular member proximate the threads of the first and 

second tubular members; 
pladng the tubular sleeve in circumferential compression; 
placing the end of the first tubular member In circumferential tension; and 
placing the end of the second tubular member In circumferential tension. 

64. An apparatus, comprising: 
a tubular sleeve; 

a first tubular member coupled to an end of the tubular sleeve; and 

a second tubular member coupled to another end of the tubular sleeve and the first 

tubular member; 
wherein the tubular sleeve is stressed in a first direction; 

wherein the end portions of at least one of the first and second tubular members are 

stressed in a second direction; and 
wherein the first direction is different from the second direction. 

65. The apparatus of claim 64, 

wherein the tubular sleeve is in circumferential tension; 

wherein the end portion of the first tubular member is in circumferential compression; 
and 

wherein the end portion of the second tubular member is In circumferential 
compression. 

66. The apparatus of claim 64, 

wherein the tubular sleeve is in circumferential compression; 

wherein the end portion of the first tubular member is in circumferential tension; and 

wherein the end portion of the second tubular member is in circumferential tension. 

67. The apparatus of claim 64. wherein the tubular sleeve comprises an internal flange. 

68. The apparatus of claim 67. wherein the end portion of the first tubular member is 
received within an end of the tubular sleeve; and wherein the end portion of the second 
tubular member is received within another end of the tubular sleeve. 

69. The apparatus of claim 68. wherein the end portions of the first and second tubular 
membere abut the internal flange of the tubular sleeve. 

70. The apparatus of claim 67, wherein the end portion of the first tubular member is 
received within an end of the tubular sleeve. 

71 . The apparatus of claim 70. wherein the end portions of the first and second tubular^ 
members abut the internal flange of the tubular sleeve. 
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72. The apparatus of claim 67, wherein the end portion of the second tubular member is 
received within an end of the tubular sleeve. 

73. The apparatus of claim 72. wherein the end portions of the first and second tubular 
members abut the internal flange of Hie tubular sleeve. 

74. The apparatus of claim 67. wherein the intemal flange of the tubular sleeve Is 
positioned between the ends of the tubular sleeve. 

75. The apparatus of daim 67. wherein the intemal flange of the tubular sleeve Is 
positioned at an end of the tubular sleeve. 

76. The apparatus of daim 64, wherein the tubular sleeve comprises an external flange. 

77. The apparatus of daim 76, wherein an end portion of the tubular sleeve Is received 
within the first tubular member; and wherein another end portion of the tubular sleeve is 
received within the end portion of the second tubular member. 

76. The apparatus of daim 77, wherein the end portions of the first and second tubular 
members abut the external flange of the tubular sleeve. 

79. The apparatus of daim 76, wherein an end portion of the tubular sleeve is received 
within the end portion of the first tubular member. 

80. The apparatus of daim 79, wherein the end portions of the first and second tubular 
members abut the external flange of the tubular sleeve. 

81 . The apparatus of daim 76, wherein an end portion of the tubular sleeve is received 
within the end portion of the second tubular member. 

82. The apparatus of daim 81 , wherein the end portions of the firet and second tubular 
members abut the external flange of the tubular sleeve. 

83. The apparatus of claim 76, wheriein the extemal flange of the tubular sleeve Is 
positioned between the ends of the tubular sleeve. 

84. The apparatus of daim 76, wherein the extemal flange of the tubular sleeve Is 
positioned at an end of the tubular sleeve. 

85. The apparatus of claim 64. wherein the tubular sleeve further comprises one or more 
sealing members for sealing the interface between the tubular sleeve and at least one of the 
tubular members. 

86. The apparatus of claim 64, further comprising: 

a retaining ring positioned between the end of the first tubular member and the end of 
the tubular sleeve. 

87. The apparatus of daim 86, further comprising: 

another retaining ring positioned between the end of the second tubular member and 
the other end of the tubular sleeve. 

88. The apparatus of daim 64, further comprising: \ 
a retaining ring positioned between the end of the first tubular member and the other 
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end of the tubular sleeve. 

89. The apparatus of claim 86, wherein the retaining ring is resilient 

90. The apparatus of claim 87, wherein the retaining ring and the other retaining ring are 
resilient. 

91 . The apparatus of daim 88, wherein the retaining ring is resilient. 

92. The apparatus of claim 64. wherein the end of the tubular sleeve is deformed onto the 
end of the first tubular member. 

93. The apparatus of claim 92, wherein the other end of the tubular sleeve is defomied 
onto the end of the second tubular member. 

94. The apparatus of claim 64, wherein the other end of the tubular sleeve is deformed 
onto the end of the second tubular member. 

95. The apparatus of claim 64. further comprising: 

a retaining ring coupled to the end of the first tubular member for retaining the tubular 
sleeve onto the end of the first tubular member. 

96. The apparatus of claim 95. further comprising: 

another retaining ring coupled to the end of the second tubular member for retaining 
the other end of the tubular sleeve onto the end of the second tubular 
member. 

97. The apparatus of claim 64. further comprising: 

a retaining ring coupled to the end of the second tubular member for retaining the 
other end of the tubular sleeve onto the end of the second tubular member. 

98. The apparatus of claim 95, wherein the retaining ring is resilient 

99. The apparatus of claim 96, wherein the retaining ring and the other retaining ring are 
resilient 

1 00. The apparatus of claim 97. wherein the retaining ring Is resilient 

1 01 . The apparatus of claim 64. further comprising: 

a locking ring for coupling the end of the first tubular member to the end of the tubular 
sleeve. 

1 02. The apparatus of claim 101. further comprising: 

another locking ring for coupling the end of the second tubular member to the other 
end of the tubular sleeve. 

1 03. The apparatus of claim 64, further comprising: 

a locking ring for coupling the end of the second tubular member to ttie other end of 
the tubular sleeve. 

104. The apparatus of claim 64, further comprising: 

a structure for receiving the first and second tubular members and the tubular sleeve; 
wherein the tubular sleeve contacts the interior surface of the structure. 
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1 05. The apparatus of claim 1 04, wherein the tubular sleeve further comprises: 

a sealing member for fluidicly sealing the interface between the tubular sleeve and 
the structure. 

106. The apparatus of daim 104, wherein the other structure comprises a wellbore. 

1 07. The apparatus of claim 1 04, wherein the other structure comprises a wellbore casing. 

1 08. The apparatus of claim 64, wherein the tubular sleeve further comprises a sealing 
element coupled to the exterior surface of the tubular sleeve. 

1 09. The apparatus of daim 64, wherein the tubular sleeve is metallic. 

110. The apparatus of claim 64, wherein the tubular sleeve is non-metallic. 

111. The apparatus of daim 64. wherein the tubular sleeve is plastic. 

112. The apparatus of daim 64, wherein the tubular sleeve is ceramic* 

1 1 3. The apparatus of daim 64, wherein the tubular sleeve is frangible. 

114. The apparatus of claim 64, wherein the tubular sleeve comprises one or more 
longitudinal slots. 

115. The apparatus of claim 64, wherein the tubular sleeve comprises one or more radial 
passages. 

116. The apparatus of claim 64, wherein the first and second tubular members are 
amorphously bonded. 

117. The apparatus of claim 64, wherein the first and second tubular members are welded. 

118. The apparatus of daim 64, wherein only the portions of the first and second tubular 
members proximate the tubular sleeve are plastically deformed. 

119. The apparatus of daim 118, wherein a fluid tight seal is provided t>etween the tubular 
sleeve and at least one of the first and second tubular members. 

1 20. The apparatus of daim 64, wherein the first tubular member comprises internal . 
threads; and wherein the second tubular member comprises external threads that engage 
the intemal threads of the first tubular member. 

121 . The apparatus of claim 120, wherein only the portions of the first and second 
members proximate the threads of the first and second tubular members are plastically 
deformed. 

1 22. The apparatus of claim 1 21 . wherein a fluid tight seal is provided between the threads 
of the first and second tubular members. 

1 23. The apparatus of claim 1 21 , wherein a fluid tight seal is provided between the tubular 
sleeve and at least one of the first and second tubular members. 

124. An apparatus, comprising: 

a tubular sleeve comprising an intemal flange positioned t)etween the ends of the 
tubular sleeve; 

a first tubular member received within an end of the tubular sleeve in abutment with 
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the internal flange that comprises internal threads; and 
a second tubular member received within another end of the tubular sleeve in 

abutment with the internal flange that comprises external threads that engage 

the intemal threads of the first tubular member, 
wherein the tubular sleeve is in circumferential tension; 
wherein the end of first tubular member is in circumferential compression: and 
wherein the end of the second tubular member is in circumferential compression. 

1 25. An apparatus, comprising: 

a tubular sleeve comprising an external flange positioned between the ends of the 
tubular sleeve; 

a first tubular member that receives an end of the tubular sleeve and abuts the 

extemal flange that comprises Intemal threads; and . 
a second tubular member that receives another end of the tubular sleeve that abuts 

the extemal flange that comprises extemal threads that engage the mtemal 

threads of the first tubular member; 
wherein the tubular sleeve is in circumferential compression; 
wherein the first tubular member is in circumferential tension; and 
wherein the second tubular member is in circumferential tension. 

126. An apparatus, comprising: 

a tubular sleeve comprising an intemal flange positioned between the ends of the 
tubular sleeve; 

a first tubular member received within an end of the tubular sleeve in abutment with 

the intemal flange that comprises internal threads; and 
a second tubular member received within another end of the tubular sleeve in 

abutment with the intemal flange that comprises external threads that engage 

the intemal threads of the first tubular member; 
wherein the tubular sleeve is in circumferential tension; 
wherein the end of first tubular member is in circumferential compression; 
wherein the end of the second tubular member is in circumferential compression; 
wherein a fluid tight seal is provided between the tubular sleeve and at least one of 

the first and second tubular members; and 
wherein a fluid tight seal is provided between the threads of the first and second 

tubular members. 

127. An apparatus, comprising: 

a tubular sleeve comprising an extemal flange positioned between the ends of the 
tubular sleeve; 

a first tubular member that receives an end of the tubular sleeve and abuts the 
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external flange that comprises internal threads; and 
a second tubular member that receives another end of the tubular sleeve that abuts 

the external flange that comprises external threads that engage the internal 

threads of the first tubular member, 
wherein the tubular sleeve is in drcumferential compression; 
wherein the first tubular member is rn circumferential tension; 
wherein the second tubular member is in circumferential tension; 
wherein a fluid tight seal is provided between the tubular sleeve and at least one of 

the first and second tubular members; and 
wherein a fluid tight seal is provided between the threads of the first and second 

tubular members. 

1 28. A method of extracting geothemial energy from a subteoanean source of geothermal 
energy, comprising: 

drilling a borehole that traverses the subterranean source of geothermal energy; 
positioning a first casing string within the borehole; 

radially expanding and plastically defonning the first casing string within the borehole; 
positioning a second casing string within the borehole that traverses the subten^nean 

source of geothermal energy; 
overlapping a portion of the second casing string with a portion of the first casing 

string; 

radially expanding and plastically defomning the second casing stiing within the 
borehole; and 

extracting geothermal energy from ttie subterranean source of geothermal energy 
using the first and second casing stiings. 

1 29. The method of daim 1 28, wherein the interior diameter of a passage defined by the 
first and second casing strings is constant 

1 30. The metiiod of daim 1 28, wherein at least one of ttie first and second casing strings 
comprise: 

a tubular sleeve; 

a first tubular member coupled to an end of \he tubular sleeve comprising internal 

threads at an end portion; and 
a second tubular member coupled to anoUier end of the tubular sleeve comprising 

external threads at an end portion that engage the Internal tiireads of tiie end 

portion of the first tubular member. 

1 31 . A method of extracting geothemial energy from a subteranean source of geotiiermal 
energy, comprising; 

drilling a borehole tiiat traverses the subtenranean source of geottiemial energy; 



AMENDED SHEET (ARTICLE 19) 



wo imummm 



PCT/IIS2003/019993 



positioning a first casing string within the borehole; 

radially expanding and plastically deforming the first casing string within the borehole; 
positioning a second casing string within the borehole that traverses the subten^nean 

source of geothermal energy; 
overlapping a portion of the second casing string with a portion of the first casing 

string; 

radially expanding and plastically deforming the second casing string within the 
borehole; and 

extracting geothermal energy from the subterranean source of geothermal energy 

using the first and second casing strings; 
wherein the interior diameter of a passage defined by the first and second casing 

strings is constant; and 
wherein at least one of the first and second casing strings comprise: 

a tubular sleeve comprising an internal flange positioned between the ends of 

the tubular sleeve; 
a first tubular member received within an end of the tubular sleeve in 

abutment with the internal flange that comprises internal threads; and 
a second tubular member received within another end of the tubular sleeve in 
abutment with the intemal flange that comprises external threads that 
engage the internal threads of the first tubular member. 
1 32. A method of extracting geothermal energy from a subterranean source of geothermal 
energy, comprising: 

drilling a borehole that traverses the subtenranean source of geothermal energy; 
positioning a first casing string within the borehole; 
radially expanding and plastically defonning the first casing string within the 
borehole; 

positioning a second casing string within the borehole that traverses the subterranean 

source of geothennal energy; 
overiapping a portion of the second casing string with a portion of the first casing 

string; 

radially expanding and plastically deforming the second casing string within the 
borehole; and 

extracting geothermal energy from the subterranean source of geothermal energy 

using the first and second casing strings; 
wherein the interior dian^ter of a passage defined by the first and second casing 

strings is constant; and 
wherein at least one of the first and second casing strings comprise: 
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a tubular sleeve comprising an external flange positioned between the ends of 
the tubular sleeve; 

a first tubular member that receives an end of the tubular sleeve that abuts 

external flange that comprises internal threads; and 
a second tubular member that receives another end of the tubular sleeve that 
abuts the external flange that comprises external threads that engage 
the internal threads of the first tubular member. 
A method of extracting geothemial energy from a subterranean source of geothermal 
energy, comprising: 

drilling a borehole that traverses the subterranean source of geothemial eneigy; 
positioning a first casing string wHhin the borehole; 

radially expanding and plastically deforming the first casirig string within the borehole; 
positioning a second casing string within the borehole that traverses the 

subtenranean source of geothennal energy; 
overiapping a portion of the second casing string with a portion of the first casing 
string; 

radially expanding and plastically defonning the second casing string vnlhm the 
borehole; and 

extracting geothermal energy from the subterranean source of geothermal energy 

using the first and second casing strings; 
wherein the interior diameter of a passage defined by the first and second casing 

strings is constant; and 
wherein at least one of the first and second casing strings comprise: 

a tubular sleeve comprising an internal flange positioned between the ends of 

the tubular sleeve; 
a first tubular member received within an end of the tubular sleeve In 

abutment with the internal flange that comprises internal threads; and 
a second tubular member received within another end of the tubular sleeve In 
abutment with the internal flange that comprises external threads that 
engage the internal threads of the first tubular member, 
wherein the tubular sleeve is in circumferential tension; 
wherein the first tubular member is in circumferential compression; 
wherein the second tubular member is in circumferential compression; 
wherein a fluid tight seal is provided between the tubular sleeve and at least 

one of the first and second tubular members; and 
wherein a fluid tight seal is provided between the threads of the first and 
second tubular members. 
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1 34. A method of extracUng geothermal energy from a subterranean source of geothemial 
energy, comprising: 

drilling a borehole that traverses the subterranean source of geothemial energy; 
posifioning a first casing string within the borehole; 

radially expanding and plastically defomiing the first casing string within the borehole; 
positioning a second casing string within the borehole that traverses the subterranean 
source of geothermal energy; 

overlapping a portion of the second casing string with a portion of the first casing 
string; 

radially expanding and plastically defomiing the second casing string within the 
borehole; and 

extracting geothermal energy from the subterranean source of geothermal energy 

using the first and second casing strings; 
wherein the interior diameter of a passage defined by the first and second casing 

strings is constant; and 
wherein at least one of the first and second casing strings comprise: 

a tubular sleeve comprising an external flange positioned between the ends of 
the tubular sleeve; 

a first tubular member that receives an end of the tubular sleeve that abuts 

external flange that comprises internal threads; and 
a second tubular member that receives another end of the tubular sleeve thai 
abuts the external flange that comprises external threads that engage 
the internal threads of the first tubular memben 
wherein the tubular sleeve is in circumferential compression; 
wherein the first tubular member is in circumferential tension; 
wherein the second tubular member is in circumferential tension; 
virtierein a fluid tight seal is provided between the tubular sleeve and at least 

one of the first and second tubular members; and 
wherein a fluid tight seal is provided between the threads of the first and 
second tubular members. 
135. An apparatus for extracting geothermal energy from a subterranean source of 
geothermal energy, comprising: 

a borehole that traverses the subtenanean source of geothermal energy; 

a first casing string positioned within the borehole; and 

a second casing positioned within the borehole that overiaps with the first casing 

string that traverses the subten^nean source of geothermal energy; 
wherein the first casing string and the second casing string are radially expanded and 
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plastically deformed within the borehole. 

136. The apparatus of claim 1 35, wherein the interior diameter of a passage defined by the 
first and second casing strings is constant. 

1 37. The apparatus of claim 1 35. wherein at least one of the first and second casing 
strings comprise: 

a tubular sleeve; 

a first tubular member coupled to an end of the tubular sleeve comprising internal 

threads at an end portion; and 
a second tubular member coupled to another end of the tubular sleeve comprising 

external threads at an end portion that engage the internal threads of the end 

portion of the first tubular member, 

1 38. An apparatus for extracting geothermal energy from a subten^nean source of 
geothermal energy, comprising: 

a borehole that traverses the subten^anean source of geothermal energy, 
a first casing string positioned within the borehole; 

a second casing string within the t>orehole that traverses the subterranean source of 

geothemial energy that overtaps with the fii^t casing string; 
wherein the first and second casing strings are radially expanded and plastically 

deformed within the borehole; 
wherein the inside diameter of a passage defined by the first and second casing 

strings is constant; and 
wherein at least one of the first and second casing strings comprise: 

a tubular sleeve comprising an internal flange petitioned between the ends of 

the tubular sleeve; 
a first tubular member received within an end of the tubular sleeve in 

abutment with the internal flange that comprises internal threads; and 
a second tubular member received within another end of the tubular sleeve in 
abutment with the internal flange that comprises external threads that 
engage the internal threads of the first tubular member. 

139. An apparatus for extracting geothermal energy from a subten^nean source of 
geothermal energy, comprising: 

a borehole that traverses the subten-anean source of geothemial energy; 
a first casing string positioned within the borehole; and 

a second casing string positioned within the borehole that traverses the subterranean 
source of geothemnal energy that overtaps with the first casing string; 

wherein the interior diameter of a passage defined by the first and second casing 
strings is constant; and 
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wherein at least one of the first and second casing strings comprise: 

a tubular sleeve comprising an external flange positioned between the ends 

of the tubular sleeve; 
a first tubular member that receives an end of the tubular sleeve that abuts 

external flange that comprises internal threads; and 
a second tubular member that receives another end of the tubular sleeve that 
abuts the external flange that comprises external threads that engage 
the intemal threads of the first tubular member. 
140. An apparatus for extracting geothemial energy from a subtenanean source of 
geothemial energy, comprising: 

a borehole that traverses the subtenanean source of geothermal energy; 
a first casing string positioned virithin the borehole; 

a second casing string within the borehole that traverses the subterranean source of 

geothemial energy that overlaps with the first casing string; 
wherein the first and second casing strings are radially expanded and plastically 

deformed within the borehole; 
wherein the inside diameter of a passage defined by the first and second casing 

strings is constant; and 
wherein at least one of the first and second casing strings comprise: 

a tubular sleeve comprising an intemal flange positioned between the ends of 

the tubular sleeve; 
a first tubular member received vwthin an end of the tubular sleeve in 

abutment with the intemal flange that comprises Intemal threads; 
a second tubular member received within another end of the tubular sleeve in 
abutment with the intemal flange that comprises external threads that 
engage the intemal threads of the first tubular member 
wherein the tubular sleeve is in circumferential tension; 
wherein the first tubular member is in circumferential compression; 
wherein the second tubular member is in circumferential compression; 
wherein a fluid tight seal is provided between the tubular sleeve and at least 

one of the first and second tubular members; and 
wherein a fluid tight seal is provided between the threads of the first and 
second tubular members. 
141 . An apparatus for extracting geothemial energy from a subtenanean source of 
geothennal energy, comprising: 

a borehole that traverses the subtenanean source of geothemial energy; 
a first casing string positioned within the borehole; and 
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a second casing string positioned within the borehole that traverses the subterranean 
source of geothemial energy that overlaps with the first casing string; 

wherein the interior diameter of a passage defined by the first and second casing 
strings is constant; and 

wherein at least one of the first and second casing strings comprise: 

a tubular sleeve comprising an external flange positioned between the ends of 
the tubular sleeve; 

a first tubular member that receives an end of the tubular sleeve that abuts 

external flange that comprises internal threads; 
a second tubular member that receives another end of the tubular sleeve that 

abuts the external flange that comprises external threads that engage 

the internal threads of the first tubular member; 
wherein the tubular sleeve is in circumferential compression; 
wherein the first tubular member is in circumferential tension; 
wherein the second tubular memt>er is in circumferential tension; 
wherein a fluid tight seal is provided between the tubular sleeve and at least 

. one of the first and second tubular members; and 
v^erein a fluid tight seal is provided between the threads of the first and 

second tubular memt>ers. 

142. A method, comprising: 

- coupling the ends of first and second tubular members; 

injecting a pressurized fluid through the first and second tubular members; 

determining if any of the pressurized fluid leaks through the coupled ends of the first 
and second tubular members; and 

if a predetermined amount of the pressurized fluid leaks through the coupled ends of 
the first and second tubular members, then coupling a tubular sieeve to the 
ends of the first and second tubular members and radially expanding and 
plastically deforming only the portions of the first and second tubular members 
proximate the tubular sleeve. 

143. The method of claim 142, wherein radially expanding and plastically deforming only 
the portions of the first and second tubular members proximate the tubular sleeve comprises: 

displacing an expansion cone within and relative to the first and second tubular 
members. 

144. The method of claim 142. wherein radially expanding and plastically defomrung only 
the portions of the first and second tubular members proximate the tubular sleeve comprises: 

applying radial pressure to the interior surfaces of the first and second tubular 
member proximate the tubular sleeve using a rotating member. 
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145. The method of claim 1 , further comprising: 

transmitting energy through the first and second tubular members. 

1 46. The method of claim 145. wherein the energy comprises electrical energy. 

147. The method of claim 146. wherein the electrical energy comprises a communication 
signal. 

148. The method of claim 145, wherein the energy comprises thermal energy. 

149. The method of claim 145, wherein the energy comprises acoustic energy. 

150. The method of daim 145, wherein the energy is transmitted through the first and 
second tubular members prior to radially expanding and plastically deforming the first and 
second tubular members. 

151. The method of claim 145. wherein the energy is transmitted through the first and 
second tubular members after radially expanding and plastically deforming the first and 
second tubular members. 

152.. The method of claim 32, further comprising: 

transmitting energy through the first and second tubular members. 

1 53. The method of claim 152. wherein the energy comprises electrical energy. 

1 54. The method of claim 153. wherein the electrical energy comprises a communication 
signal. 

1 55. The method of claim 152. wherein the energy comprises themal energy. 

1 56. The method of claim 1 52, wherein the energy comprises acoustic energy. 

1 57. The method of daim 1 52, wherein the energy Is transmitted through the first and 
second tubular members prtor to radially expanding and plastically deforming the first and 
second tubular members. 

158. The method of daim 152. wherein the energy is transmitted through the first and 
second tubular members after radially expanding and plastically deforming the first and 
second tubular members. 

159. A system comprising: 
a source of energy. 

a borehole formed in the earth; 

a first tubular merr*)er positioned within the borehole operabty coupled to the source 
of energy; 

a second tubular member positioned vwthin the borehole coupled to the first tubular 
member, and 

a tubular sleeve positioned within the borehole coupled to the first and second tubular 

members; 

wherein the first tubular member, second tubular member, and the tubular sleeve are 
plastically deformed Into engagement with one another. 
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1 60. The system of daim 1 59, wherein the source of energy comprises a source of 

electrical energy. 

161. The system of claim 1 59, wherein the source of energy comprises a source of 
thennal energy. 

162. The system of claim 159, wherein the source of energy comprises a source of 
acoustic energy. 

163. A method of operating a well for extracting hydrocariX)ns from a subterranean 
formation, comprising: 

drilling a borehole into the earth that traverses the subten^nean formation; 
positioning a wellbore casing in the borehole; 
transmitting energy through the wellbore casing; and 
extracting hydrocart>ons from the subten^nean formation; 
wherein the wellbore casing comprises: 
a first tubular memt)er; 

a second tubular member coupled to the first tubular member, and 
a tubular sleeve coupled to the first and second tubular memben and 
wherein the first tubular member, the second tubular member, and the tubular sleeve 
are plastically defonmed into engagement with one another. 

164. The method of claim 163. wherein the energy comprises electrical energy. 

165. The system of claim 163, wherein the energy comprises thermal energy. 

166. The system of claim 163, wherein the energy comprises acoustic energy. 

167. A system, comprising: 

means for coupling an end of a first tubular member to an end of a tubular sleeve; 
means for coupling an end of a second tubular nr>ember to another end of the tubular 
sleeve; 

means for coupling the ends of the first and second tubular members; and 
nf^ans for radially expanding and plastically defomiing the first tubular member and 
the second tubular member. 

168. The system of claim 167, wherein the tubular sleeve comprises an internal flangie. 

1 69. The system of daim 1 68, wherein means for coupling ttie end of the first tubular 
member to the end of the tubular sleeve comprises: 

means for inserting the end of the first tubular member into the end of the tubular 
sleeve into abutment with the internal flange. 

1 70. The system of claim 1 69, wherein means for coupling the end of the second tubular 
member to the other end of the tubular sleeve comprises: 

means for inserting the end of the second tubular member into the other end of the 
tubular sleeve into abutment with the internal flange. • 
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171 . The system of claim 168. wherein means for coupling the end of the second tubular 
member to the other end of the tubular sleeve comprises: 

means for inserting the end of the second tubular member into the other end of the 
tubular sleeve into abutment with the intemal flange. 

172. The system of claim 167. wherein the tubular sleeve comprises an external flange. 

173. The system of claim 1 72, wherein means for coupling the end of the first tubular 
member to the end of the tubular sleeve comprises: 

means for inserting the end of the tubular sleeve into the end of the first tubular 
• member until the end of the first tubular member abuts the external flange. 

174. The system of claim 173. wherein means for coupling the end of the second tubular 
member to the other end of the tubular sleeve comprises: 

means for Inserting the other end of the tubular sleeve into the end of the second 

tubular member until the end of the second tubular member abuts the external 
flange. 

175. The system of daim 172. wherein means for coupling the end of the second tubular 
member to the other end of the tubular sleeve comprises: 

means for inserting the other end of the tubular sleeve into the end of the second 

tubular member until the end of the second tubular member abuts the external 
flange. 

176. The system of claim 167. vtrtierein means for coupling the end of the first tubular 
member to the end of the tubular sleeve comprises: 

means for inserting a retaining ring between the end of the first tubular member and 
the end of the tubular sleeve. 

177. The system of claim 176. wherein means for coupling the end of the second tubular 
member to the other end of the tubular sleeve comprises: 

means for inserting another retaining ring betvi^n the end of the second tubular 
member and the other end of the tubular sleeve. 

178. The system of claim 167. wherein means for coupling the end of the second tubular 
member to the other end of the tubular sleeve comprises: 

nrieans for inserting a retaining ring between the end of the first tubular member and 
the other end of the tubular sleeve. 

179. The system of claim 176, wherein the retaining ring is resilient 

1 80. The system of claim 1 77. virtierein the retaining ring and the other retaining ring are 
resilient. 

181. The system ofclarm 178, wherein the retaining ring is resilient. 

1 82. The system of claim 1 67. wherein means for coupling the end of the firet tubular 
member to the end of the tubular sleeve comprises: 
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means for deforming the end of the tubular sleeve. 

183. The system of claim 1 82, wherein means for cx)upling the end of the second tubular 
member to the other end of the tubular sleeve comprises: 

means for defomning the other end of the tubular sleeve. 

1 84. The system of claim 1 67, wherein means for coupling the end of the second tubular 
member to the other end of the tubular sleeve comprises: 

means for deforming the other end of the tubular sleeve. 

1 85. The system of claim 1 67. wherein means for coupling the end of the first tubular 
member to the end of the tubular sleeve comprises: 

means for coupling a retaining ring to the end of the first tubular member. 

1 86. The system of daim 1 85, wherein means for coupling the end of the second tubular 
member to the other end of the tubular sleeve comprises: 

means for coupling another retaining ring to the end of the second tubular member. 

1 87. The system of daim 1 67, wherein means for coupling the end of the second tubular 
member to the other end of the tubular sleeve comprises: 

means for coupling a retaining ring to the end of the second tubular member. 

1 88. The system of claim 1 85, wherein the retaining ring is resilient 

1 89. The system of daim 1 86, wherein the retaining ring and the other retaining ring are 
resilient- 

1 90. The system of claim 1 87. wherein the retaining ring is resilient. 

191. The system of daim 167, wherein means for coupling the end of the first tubular 
member to the end of the tubular sleeve comprises: 

means for heating the end of the tubular sleeve; and 

means for inserting the end of the first tubular member into the end of the tubular 
sleeve. 

1 92. The system of daim 191. wherein means for coupling the end of the second tubular 
member to the other end of the tubular sleeve comprises: 

means for heating the other end of the tubular sleeve; and 

means for inserting the end of the second tubular member into the other end of the 

tubular sleeve. 

193. The system of daim 167, wherein means for coupling the end of the second tubular 
member to the other end of the tubular sleeve comprises: 

means for heating the other end of the tubular sleeve; and 
means for inserting the end of the second tubular member into the other end of the 
tubular sleeve. 

194. The system of daim 167, wherein means for coupling the end of the first tubular 
member to the end of the tubular sleeve comprises: 
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means for inserting the end of the first tubular member into the end of the tubular 

sleeve; and 

means for latching the end of the first tubular member to the end of the tubular 
sleeve. 

195. The system of claim 194, wherein means for coupling the end of the second tubular 
member to the other end of the tubular sleeve comprises: 

means for inserting the end of the second tubular member into the end of the tubular 
sleeve; and 

means for latching the end of the second tubular member to the other end of the 
tubular sleeve. 

196. The system of claim 167, wherein means for coupling the end of the second tubular 
member to the other end of the tubular sleeve comprises: 

means for inserting the end of the second tubular member into the end of the tubular 
sleeve; and 

means for latching the end of the second tubular member to the other end of the 
tubular sleeve. 

197. The system of claim 167, wherein the tubular sleeve further comprises one or more 
sealing members for sealing the interface between the tubular sleeve and at least one of the 
tubular members. 

1 98. The system of claim 1 67, further comprising: 

means for placing the tubular members in another structure; and 
means for then radially expanding and plastically deforming the first tubular member 
and the second tubular member. 

1 99. The system of daim 1 98, further comprising: 

means for radially expanding the tubular sleeve into engagement with the structure. 

200. The system of claim 1 98, further comprising: 

means for sealing an annulus between the tubular sleeve and the other structure. 

201 . The system of claim 198, wherein the other structure comprises a wellbore. 

202. The system of claim 198, wherein the other structure comprises a wellbore casing. 

203. The system of claim 1 67, wherein the tubular sleeve further comprises a sealing 
element coupled to the exterior of the tubular sleeve. 

204. The system of claim 167. wherein the tubular sleeve is metallic. 

205. The system of claim 167, wherein the tubular sleeve is non-metallic. 

206. The system of claim 167, wherein the tubular sleeve is plastic. 

207. The system of claim 1 67, wherein the tubular sleeve is ceramic. 

208. The system of daim 1 67, further comprising: 
means for breaking the tubular sleeve. 
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209. The system of claim 167, wherein the tubular sleeve includes one or more 
longitudinal slots. 

210. The system of claim 167, wherein the tubular sleeve Includes one or more radial 
passages. 

21 1 . The system of claim 167, wherein means for radially expanding and plastically 
deforming the first tubular member, the second tubular member, and the tubular sleeve 
comprises: 

means for displacing an expansion cone within and relative to the first and second 
tubular members. 

212. The system of claim 167, wherein means for radially expanding and plastically 
defomiing the first tubular member, the second tubular member, and the tubular sleeve 
comprises: 

means for applying radial pressure to the interior surfaces of the first and second 
tubular member using a rotating member. 

21 3. The system of claim 167, further comprising: 

means for amorphously bonding the first and second tubular members during the 
radial expansion and plastic defomiation of the first and second tubular 
members. 

214. The system of daim 1 67. further comprising: 

means for welding the first and second tubular nriembers during the radial expansion 
and plastic defomiation of the first and second tubular members. 

21 5. The system of daim 167, further comprising: 

nneans for providing a fluid tight seal within the threaded coupling between the first 
and second tubular members during the radial expansion and plastic 
deformation of the first and second tubular members. 

216. The system of daim 167, further comprising: 

means for placing the tubular sleeve in circumferential tension; 
means for pladng the end of the first tubular member in drcumferential compression; 
and 

means for pladng the end of the second tubular member In drcumferential 
compression. 

21 7. The system of daim 167, further corfiprising: 

means for placing the tubular sleeve in drcumferential compression; 

means for pladng the end of the first tubular member in drcumferential tension; and 

means for pladng the end of the second tubular member in drcumferential tension. 

218. The system of daim 167, wherein radially expanding and plastically deforming the 
first tubular member and the second tubular member comprises: 
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means for radially expanding and plastically deforming only the portions of the first 
and second members proximate the tubular sleeve. 

219. The system of claim 218, further comprising: 

means for providing a fluid tight seal between the tubular sleeve and at least one of 
the first and second tubular members. 

220. The system of claim 167, wherein the first tubular member comprises internal 
threads; and wherein the second tubular member comprises external threads that engage 
the internal threads of the first tubular member. 

221 . The system of claim 220, wherein means for radially expanding and plastically 
deforming the first tubular member and the second tubular merhber comprises: 

means for radially expanding and plastically deforming only the portions of the first 
and second members proximate the threads of the first and second tubular 
members. 

222. The system of claim 221 , further comprising: 

means for providing a fluid tight seal between the threads of the first and second 
tubular members. 

223. The system of claim 221 . further comprising: 

means for providing a fluid tight seal between the tubular sleeve and at least one of 
the first and second tubular members. 

224. The system of daim 1 67. wherein the first and second tubular members comprise 
wellbore casings. 

225. The system of daim 1 67, wherein the first and second tubular members comprise 
pipes. 

226. A system, comprising: 

means for providing a tubular sleeve comprising an internal flange positioned 

between the ends of the tubular sleeve; 
means for inserting an end of a first tubular member Into an end of the tubular sleeve 

into abutment with the internal flange; 
means for Inserting an end of a second tubular member into another end of the 

tubular sleeve into abutment the inlemal flange; 
means for threadably coupling the ends of the first and second tubular members; 
means for radially expanding and plastically deforming the first tubular member and 

the second tubular member; 
means for pladng the tubular sleeve in drcumferential tension; 
means for pladng the end of the first tubular member in drcumferential compression; 

and 

means for pladng the end of the second tubular member in drcumferential 
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compression. 

227. A system, comprising: 

means for providing a tubular sleeve comprising an external flange positioned 

between the ends of the tubular sleeve; 
means for inserting an end of the tubular sleeve into an end of a first tubular member 

until the end of the first tubular member abuts with the external flange; 
means for inserting another end of the tubular sleeve into an end of the second 

tubular member until the end of the second tubular nriember abuts the external 

flange; 

means for threadably coupling the ends of the first and second tubular members; 
. means for radially expanding and plastically defonning the first tubular member and 
the second tubular member; 
means for placing the tubular sleeve in circumferential compression; 
means for placing the end of the first tubular member in circumferenlial tension; and 
means for placing the end of the second tubular member in circumferential tension. 

228. A system, comprising: 

means for providing a tubular sleeve comprising an internal flange positioned 

between the ends of the tubular sleeve; 
means for inserting an end of a first tubular member into an end of the tubular sleeve 

into abutment with the internal flange; 
means for inserting an end of a second tubular member into another end of the 

tubular sleeve into abutment the mtema\ flange; 
means for threadably coupling the ends of the first and second tubular members; 
means for radially expanding and plastically defomning only the portions of the first 

tubular member and the second tubular member proximate the threads of the 

first and second tubular members; 
means for placing the tubular sleeve in drcumferential tension; 
means for placing the end of the first tubular member in drcumferential compression; 

and 

means for pladng the end of the second tubular member in drcumferential 
compression. 

229. A system, comprising: 

means for providing a tubular sleeve comprising an external flange positioned 

between the ends of the tubular sleeve; 
means for inserting an end of the tubular sleeve into an end of a first tubular member 

until the end of the first tubular member abuts with the external flange; 
means for inserting another end of the tubular sleeve- into an end of the second 
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tubular member until the end of the second tubular member abuts the external 
flange; 

means for threadably coupling the ends of the first and second tubular members; 
means for radially expanding and plastically deforming only the portions of the first 

tubular member and the second tubular member proximate the threads of the 

first and second tubular members; 
means for placing the tubular sleeve in circumferential compression; 
means for placing the end of the first tubular member in circumferential tension; and 
means.for placing the end of the second tubular member in circumferential tension. 

230. A system for extracting geothermal energy from a subterranean source of geothemial 
energy, comprising: 

means for drilling a borehole that traverses the subterranean source of geothermal 
energy; 

means for positioning a first casing string within the borehole; 
means for radially expanding and plastically deforming the firet casing string within 
the borehole; 

means for positioning a second casing string within the borehole that traverses the 

subtenanean source of geothennal energy; 
means for overtapping a portion of the second casing string with a portion of the first 

casing string; 

means for radially expanding and plastically defonning the second casing string writhin 
the borehole; and 

means for extracting geothennal energy from the subtenanean source of geothermal 
energy using the first and second casing strings. 

231 . The system of claim 230. wherein the interior diameter of a passage defined by the 
first and second casing strings is constant 

232. The system of claim 230. wherein at least one of the first and second casing strings 
comprise: 

a tubular sleeve; 

a first tubular member coupled to an end of the tubular sleeve comprising Internal 

threads at an end portion; and 
a second tubular member coupled to another end of the tubular sleeve comprising 

external threads at an end portion that engage the internal threads of the end 

portion of the first tubular member. 

233. A system for extracting geothermal energy from a subten-anean source of geothennal 
energy, comprising: 

means for drilling a borehole that traverses the subten-anean source of geothermal 
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energy, 

means for positioning a first casing string within the borehole; 
means for radially expanding and plastically defonning the first casing string within 
the borehole; 

means for positioning a second casing string within the borehole that traverses the 

subterranean source of geothenmal energy; 
means for overlapping a portion of the second casing string with a portion of the first 

casing string; 

means for radially expanding and plastically deforming the second casing string within 
the borehole; and 

means for extracting geothermal energy from the subterranean source of geothemrial 

energy using the first and second casing strings; 
wherein the interior diameter of a passage defined by the first and second casing 

strings is constant; and 
wherein at least one of the first and second casing strings comprise: 

a tubular sleeve comprising an internal flange positioned between the ends of 

the tubular sleeve; 
a first tubular member received within an end of the tubular sleeve in 

abutment with the internal flange that comprises internal threads; and 
a second tubular member received withiri another end of the tubular sleeve in 
abutment with the internal flange that comprises external threads that 
engage the intemal threads of the first tubular member. 
234. A system for extracting geothermal energy from a subterranean source of geothermal 
energy, comprising: 

means for drilling a borehole that traverses the subterranean source of geothermal 
energy; 

means for positioning a first casing string within the borehole; 
means for radially expanding and plastically deforming the first casing string within 
the borehole; 

means for positioning a second casing string within the borehole that traverses the 

subterranean source of geothermal energy; 
means for overiapping a portion of the second casing string with a portion of the first 

casing string; 

means for radially expanding and plastically defonning the second casing string within 
the borehole; and 

means for extracting geothermal energy from the subterranean source of geothermal 
energy using the firs.t and second casing strings; 
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Wherein the interior diameter of a passage defined by the first and second casing 

strings is constant; and 
wherein at least one of the first and second casing strings comprise: 

a tubular sleeve comprising an external flange positioned between the ends of 
the tubular sleeve; 

a first tubular member that receives an end of the tubular sleeve that abuts 

external flange that comprises intemal threads; and 
a second tubular member that receives another end of the tubular sleeve that 
abuts the external flange that comprises external threads that engage 
the intemal threads of the first tubular member. 
235. A system for extracting geothemnal energy from a subterranean source of geothermal 
energy, comprising: 

nr>eans for drilling a borehole that traverses the subterranean source of geothemial 

energy; 

means for positioning a first casing string within the borehole; 
means for radially expanding and plastically defonming the first casing string within 
the borehole; 

means for positioning a second casing string within the borehole that traverses the 

subten^anean source of geothermal energy; 
means for overiapping a portion of the second casing string with a portion of the first 

casing string; 

means for radially expanding and plastically defomiing the second casing string within 
the borehole; and 

means for extracting geothermal energy from the subtenanean source of geothennal 

energy using the first and second casing strings; 
wherein the interior diameter of a passage defined by the first and second casing 

strings is constant; and 
wherein at least one of the first and second casing strings comprise: 

a tubular sleeve comprising an intemal flange positioned between the ends of 

the tubular sleeve; 
a first tubular member received within an end of the tubular sleeve in 

abutment with the internal flange that comprises intemal threads; and 
a second tubular member received within another end of the tubular sleeve in 
abutment with the intemal flange that comprises external threads that 
engage the intemal threads of the first tubular memben 
wherein the tubular sleeve is in circumferential tension; 
wherein the first tubular member is in drcumferential compression; 



AMENDED SHEET (ARTICLE 19) 



AVO 2INU/01(N)39 



PCT/US2(M>3/tl199D3 



wherein the second tubular member is in circumferential compression; 
wherein a fluid tight seal is provided between the tubular sleeve and at least 

one of the first and second tubular members; and 
wherein a fluid tight seal is provided between the threads of the first and 
second tubular members. 
236. A system for extracting geothenmal energy from a subterranean source of geothermal 
energy, comprising: 

means for drilling a borehole that traverses the subtenranean source of geothenmal 
energy; 

means for positioning a first casing string within the borehole; 
means for radially expanding and plastically defomning the first casing string within 
the borehole; 

means for positioning a second casing string within the borehole that traverses the 

subtenanean source of geothemial energy; 
means for overiapping a portion of the second casing string with a portion of the first 

casing string; 

means for radially expanding and plastically deforming the second casing string within 
the borehole; and 

means for extracting geothermal energy from the subterranean source of geothermal 

energy using the first and second casing strings; 
wherein the interior diameter of a passage defined by the first and second casing 

strings is constant; and 
wherein at least one of the first and second casing strings comprise: 

a tubular sleeve comprising an external flange positioned between the ends of 
the tubular sleeve; 

a first tubular member that receives an end of the tubular sleeve that abuts 

extemal flange that comprises internal threads; and 
a second tubular member that receives another end of the tubular sleeve that 

abuts the extemal flange that comprises extemal threads that engage 

the intemal threads of the first tubular member; 
wherein the tubular sleeve is in circumferential compression; 
wherein the first tubular member is in circumferential tension; 
wherein the second tubular member is in aYcumferential tension; 
wherein a fluid tight seal is provided between the tubular sleeve and at least 

one of the first and second tubular members; and 
wherein a fluid tight seal is provided between the threads of the first and 

second tubular members. 
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237. A system, comprising: 

means for coupling the ends of first and second tubular members; 

means for injecting a pressurized fluid through the first and second tubular members; 

means for detemnining if any of the pressurized fluid leaks through the coupled ends 

of the first and second tubular members; and 
means for if a predetemiined amount of the pressurized fluid leaks through the 

coupled ends of the first and second tubular members, then coupling a tubular 

sleeve to the ends of the first and second tubular members and radially 
. expanding and plastically deforming only the portions of the first and second 

tubular members proximate the tubular sleeve. 

238. The sj^tem of claim 237, wherein means for radially expanding and plastically 
deforming only the portions of the first and second tubular members proximate the tubular 
sleeve comprises: 

nieans for displacing an expansion cone within and relative to the first and second 
tubular members. 

239. The system of claim 237. wherein means for radially expanding and plastically 
deforming only the portions of the first and second tubular members proximate the tubular 
sleeve comprises: 

means for applying radial pressure to the interior surfaces of the first and second 
tubular member proximate the tubular sleeve using a rotating member. 

240. The system of claim 167. further comprising: 

means for transmitting energy through the first and second tubular members. 

241 . The system of daim 240, wherein the energy comprises electrical energy. 

242. The system of daim 241 , wherein the electrical energy comprises a communication 
signal. 

243. The system of daim 240, wherein the energy comprises thermal energy, 

244. The system of daim 240, wherein the energy comprises acoustic energy. 

245. The system of daim 240, wherein the energy is transmitted through the first and 
second tubular members prior to radially expanding and plastically defomning the first and 
second tubular members. 

246. The system of claim 240, wherein the energy is transmitted through the first and 
second tubular members after radially expanding and plastically defonming the first and 
second tubular members. 

247. The system of claim 198, further comprising: 

means for transmitting energy through the first and second tubular members. 

248. The system of claim 247. wherein the energy comprises electrical energy. 

249. The system of claim 248. wherein the electrical energy comprises a communication 
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signal. 

250. The system of claim 247, wherein the energy cxDmprises thermal energy, 

251 . The system of daim 247, wherein the energy comprises acoustic energy. 

252. The system of claim 247, wherein the energy is transmitted through the first and 
second tubular members prior to radially expanding and plastically deforming the first and 
second tubular members. 

253. The system of claim 247, wherein the energy is transmitted through the first and 
second tubular members after radially expanding and plastically defomning the first 
and second tubular members. 



AMENDED SHEET (ARTICLE 19) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

^ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 
LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 




